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PREFACE. 



IN this Tolume will be iound the complete solatione of the 
examples and problems contained in my Academic Algebra. 
EfEorts have been made to secure accuracy in the work, and 
the author will be greatly obliged for any corrections or sug- 
gestions of any kind. 

The book is intended^ teachers only, 

WEBSTER WELLS. 

BOSTOH, IftST. 
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and namive UnJi pHoi ioi c iU 

^^ "TSSffSb I. 

Art 40. — Pages 8, 9. 

When a = 2, 6 = 3, c = 1, and rf = 4 : 

1. a» + 2a6-c + rf = 4+12-l + 4=19. 

2. 3a»-2a26 + c« = 24-24 + l = l. 

3. 6a26 + 4a62-27crf = e0+72-108 = 24, 

4. 2aa + 36c-^=8 + 9-5 = ^=16t. 

ca 4 4 

h^cd 3^ ^4 12 

6 ^=??=®.. 
o* 2* 16 

8. M-a»62 = 34.2«x3«=81-.72 = 9. 

9 3<P 2a ^48 4^24 4^628 

' 6oc 363 10 27 6 27 136 



6a^ca^d« 9^ ^16 144 

When o = 4, 6=2, c = 3, and c;=l: 

11. aV + &)-2a6c=16x(4 + 2)-48 = 96-.48 = 48. 

12. 7a«+(a-6)(a-c) = 112 + (4-2)x(4-3) = 112 + 2=114. 
18. 16a- 7 (64-0 -rf= 60- 7 X (2 + 3)- 1 = 60-36- 1 = 24. 
14. c(aH^+a»-<) = 3x(4Hi+4»-i) = 3x(64 + 4)=204. 



4 KEY TO ACADEMIC ALGEBRA 

16. -t-r— 4 .84ft 

3o-8c + 8-i2 = 9 + 8=8 + | = 4. 

17. 26o_80c-rf^ioo_9o_i 9 

*+" 2+3 "-fi- 

18. 2!+^_^^_l6 + 4 9-4 an K . 

When a = l, 6-1 r-1 

a + l + l)X(4+l-i)x(l_i + 8^J3^,^3^3^ 

= 8+C2-.8)x4+(8-.)x2-H.x9 = 8 + 30 + 2+X8 = 48 

= ia-a.i)x8 + (|_|),,_i,,,x^. 



4 6 2 



rr — — = — -.2 1 2 12 2 ao fin 

2~81 62' 

Art 41.— Pages 9, lo. 



I. 6a + 26. 


«• (^ + 5^){a-ft^ 


I 2jf — ya. 
3. a6c2rf8. 


6 — c 


4. 3a«-2a26 + c». 


9. |+2 = 3y-.l 


6- (^ + y)a. 


10. m(a + 6)<i. 



CHAPTER L — PAGES 9, 10, 12. 





Art. 43. — Page 12. 


4. Let 


X = the less number. 


Then 


5 X = the greater number. 


By the conditions. 


x+6* = 42. 


Or, 


6x=:42. 


Dividing by 6, 


ar = 7, the less number. 


Whence, 


6 X = 36, the greater number. 


5. Let 


X •= the no. of years in A'b age. 


Then 


z + 6 = the no. of years in B's age. 


By the conditions, 


z + ar + 6 = 68. 


Or, 


2* + 6 = 68. 


Whence, 


2x = 62. 


Dividing by 2, 


* = 31, the no. of years in A's age. 


Whence, 


z + 6 = 37, the no. of years in B's age. 


6. Let 


* = the no. of dollars A receives. 


Then 


X + 128 — the no. of dollars B receives. 


By the conditions. 


ar + *+ 128= 1200. 


Or, 


2ar+128=1200. 


Whence, 


2x=1072. 


Dividing by 2, 


X = 636, the no. of dollars A receives. 


Whence, 


X + 128 = 664, the no. of dollars B receives. 


7. Let 


X = the no. of cents spent. 


Then 


3 X = the no. of cents left. 


By the conditions, 


x + 3x = 372. 


Or, 


4x = 372. 


Dividing by 4, 


X = 03, the no. of cents spent. 


8. Let 


X = the no. of dollars A receives. 


Then 


3 X = the no. of dollars B receives. 


and 


Ox = the no. of dollars C receives. 


By the conditions. 


x + 3x + 9x = 260. 


Or, 


13x = 260. 


Dividing by 13, 


X = 20, the no. of dollars A receives. 


Whence, 


3 X = 60, the no. of dollars B receives, 


and 


X = 180, the no. of dollars C receives. 


9. Let 


X = the smaller part. 


Then 


X 4- 21 = the greater part 


By the conditions, 


x + x + 21-126. 


Or, 


2x + 21 = 125. 


Whence, 


2x=104. 


Dividing by 2, 


X = 62, the smaller part. 


Whence, 


x + 21= 73, the greater part. 



3 KEY TO ACADEMIC ALGEBRA. 

10. Let X = the first number. 

Then, 3 x = the second number, 

and 3 x + 7 = the third number. 

Bj the conditions^ 

* + 3x + 3*+7 = 98. 
Or, 7*+ 7 = 98. 

Whence, 7x = 91. 

Dividing bj 7, x = 13, the first number. 
Whence, 3 x = 39, the second number, 

and 8x + 7 = 46, the third number. 



11. Let X = the no. of dollars A has. 

Then, 2x = the no. of dolUrs C has, 

and 2 X — 13 = the no. of dollars B has. 

By the conditions, 

x+2x+2x-13=127. 
Or, 6x-13=127. 

Whence, 6x=140. 

Diyiding bj 6, x = 28, the no. of dollars A has. 
Whence, 2 x = 56, the no. of dollars C has, 

and 2x--13= 43, the no. of dollars B has. 



12. Let x= the no. of dols. in the value of the harness. 

Then, 11 x = the no. of dols. in the value of the horse, 

and 11 X — 175 = the no. of dols. in the value of the carriage. 
Bj the conditions, 
x+llx+llx-175=400. 
Or, 23x — 176 = 400. 

Whence, 23x=576. 

Dividing bj 23, x = 25, the no. of dols. in the value of the harness. 
Whence, 11 x = 275, the no. of dols. in the value of the horse, 

and 11 X — 175 = 100, the no. of dols.in the value of the carriage. 



13. Let X = the first number. 

Then, 3 x = the second number, 

and X + 33 = the third numbel*. • 

Bj the conditions, 

x + 3x + x + 33 = 108. 
Or, 5x + 33 = 108. 

Whence, 5x=r 7& 



CaB[APTER L--PAQS8 Vi, 14. 

Dividing by 6, x = 16, the first munber. 
Whence, Sx= 46, the second number,, 

and or + 33 = 4d, the third number. 



14. Let « = tbefintpart 
Then, 2x = the second part, 

and 3;v = ttie third part 

By the conditions, 

a?+aar + 3*=:210. 
Or, 6a:=:210. 

DividrngbyO, x= 36, the first part. 
Whence, 2x= 70, the second part, 

and 8ar = 106, the third part. 

15. Let X = the no. of dollars paid for the hog. 
Then, x + 6 = the no. of dollars paid for the sheep, 

and a; + 6 + 27, 

or X 4- 33 = the no. of dollars paid for the cow. 
Bj the conditions, 

ar + ar4.6 + ar + 33=76. 
Or, 3x + 39 = 76. 

Whence, 3ar = 36. 

Biyiding bj 8, x = 12, the no. of dollars paid for the hog. 
Whence, a? + 6 = 18, the no. of dollars paid for the sheep^ 

and X + 33 = 46, the no. of dollars paid for the cow. 



Art. 46. — Page 14. 

1. At noon, — 1® ; at 6 p.h., — 4''. 2. a.d. 6! 

3. At noon, — 6° ; at 6 p.m., 0**. 4. 87®. 

6. -flOOO. 6. 140. 7. 116°. 

a At 8 A jf ., — 1® ; at 9 a.m., + 2® ; at noon, + 11°« 
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CHAPTER n. 

Art. 54,— Pages 17, 18. 

1. Result, 11-5 = 6. 7. Result, — llm — 8»i = — 19m. 

2. Result, -13 + 3 = — 10. 8, Result, 6c + 16 6c = 17 6c. 

3. Result, 12 — 1 = 11. 9. Result, — 2aar+ 7aa:= 5ax. 

4. Result, -4-7 = -11. 10. Result, -3a26»-a26a = -4oW 

5. Result, -2a + 7a = 5a. 11. Result, 12 mn^— 19 mtfi^-^ 7 mn^ 

6. Result, 6-86 = -26. 12. Result, — 13 a6c + 22 a6c = 9 a6c. 

14. Result, 7a— a — 3a = 7a— 4a = 3a. 

15. Result, — 6in + in — llni + 5iii = 6ni — 17 m = — 11 m. 

16. Result, 13a6-7a6-8a6-6a6 = 18a6-21o6 = -8a6. 

17. Result, 7n2-n2-3na + lln2-10na=18na-14n2 = 4n«. 

18. Result, 13flur«-aa*-20aa* + 6ar«-5aa* 

= 19aar» — 26oa* = — 7ax«. 

20. Result, 5aar — 116 — aar + 66 = 4aar — 56. 

21. Result, 2o + 56 — 3c-86 + 9c = 2a-36 + 6c. 

22. Result, 5ni-2na+n-2iii-6a+8n« = 3OT + na + n-62. 

23. Result, 3ar-y-x + 6-8y-2x + 4y-6 = l-6y. 



Art. 57. — Page 19. 



1. 



5. 



2a-7* -11a- &mf^ 9inn9+ x^y 

-a + 4x Sa + llmf^ - mn^-^Sx^y 

2a-2x -12a- mj^ 2iim»-3x8y 

2. 4. 6. 

.8a6 + 2cef ' aa-2a6+ 6^ 

-7a6 + 8crf 2a-36+6c a2 + 2a6+ 62 

4a6-6c(; 6j-- 5c + 2d 2a^ -26^ 

-6a6 + 4c<i 20-26 +2rf 4o« 



CHAPTER n.- PAGES 17, 18, 19. 



8aS + 2a6 + 463 

5oa-8a6+ 6* 

-6aa+6o6-6y 

2aa— ab 

8. 

6a:8 -7ar-4 

:ra- x-2 

— a* — 9x8+8ar 

6a*-8a:a -6 

9. 

4iim + 3a& — 4c 
2nin — 4a6 +8x 

— 4x + 3m« 

Omn— oft — 4c— x + 8»* 

10. 

8x — 2y— z 

— 5ar + 6y-7« 
_ ;c- y + 8;B 

4x~9y 

x-6y 

11. 

6ar — 3y + 7»i 

— x+ y +2n 

— 4ar + 2y — 6»i — 9n 

— 2x + m 



12. 

2x«-5x8- a. + 7 

8a:« + ar-4 

2x8-6x+l 



- a:« 



+ 3x + 2 



18. 

2a. 86 +4d 

26 + 4c-*8d 
4a + 46-8c + 2(i 
— 8a +2c 

8a + 8& + 8c + d(i 



14. 

2a«- a26 -26« 

8a« -8a6«-36» 

8a26- o6»+ 6» 
— 6a«-2a26 + 6a6* 



6a« 



-3a6a-46» 



4-8m-*-7ii 



16. 

— 10a«+ 6aaar— 6aa:2+ 4^41 

6a«+ 2a2ar+ 4aa:3+ 3ar» 

-16a2ar+19oa:»-17ar« 

6a«+ 7aga;-18aarg+ 6j:8 

o^ — 42;^ 



10 
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CHAPTER m. 
Art. 62. — Page 21. 



9. Result, -lSy-4y = -17y. 

10. Result, -^10mn + 18inn=8f?in 

11. Result, 5aa6-14a«6 = -9aa6. 

12. Result, 9a6 + 2a6=lla&. 

13. Result, xy + cd. 

14. Result, 17jn»-.41m«=-24m«. 

15. Result) — 6x-3. 

16. Result, -a:«y«-5x«y»=-ea:y 



1. Result, 11 + 3=14. 

2. Result, -5 -16 = -21. 

3. Result, -3 + 8 = 5. 

4. Result, -17 + 11 = -6. 
6. Result, 10 -23 = -13. 

6. Result, 11 + 13 = 24. 

7. Result, 27 a -13 a = 14 a. 

8. Result, 17x+llx = 28z. 
17. Result, — 70 a6c + 52 a6c = — 18 a6c. 
la Result, -7m3 + 8n3. 

19. Result, -83x«ya-.19«^«=-52x«yS. 

20. "The sum of 9ab and — 2a5 is lab. Result, 5a5-7a6 = -2a& 

21. The sum of — llx* and 8x* is -3x<; the sum of --lOa;^ and 4a:* 
► is -6a*. Result, -3x« + 6a:« = 3a:«. 



Art. 64.^ Pages 22, 23. 
6. 



o6+ cd*^ a» 
4a& — 3c</— 4ax 

— 3a6 + 4c(/ + 3ax 

4. 

7*+ 5y-3a 
X- 7y + 5o— 4 

6x+12y — 8a + 4 

5. 

a— 6+ c 

a+ 6— c 

-26 + ac 



a> + 2a6 + 6* 
aa-2o6 + y 

4a6 

7. 

7a6c-lla:+5y- 48 
llo6c+ 3x + 7y+100 

-4aftc-14x-2y-148 

a 

5m-3ya+ 7a-6 
8m+ y«- 5a — 7 

2m-4y«+12a + l 



CHAFTEB IIL — PAGES 21, 22, 28. U 

9. 16. 

31x3-3y«+ db a« + 2*» -3*+ 4 

17 ja + 6yg -^406 + 7 3j»-f8ga+6g-~ 7 

14x8-8y2 + 6a6-7 a*- *«-3ara-8x+ 11 

10. 17. 

6a + 36-5c+l 4a« — 3a6a-.6&» 

6o — 36-5c 6o«6- a6a + 46« 

66 +1 4a«— 6a26-2a6a-96» 

11. 18. 

3iii-6fi+ r-2« 2a*-3a«+ a^ - 8 

- w + 3n + 2r->6g -2a* -6aa + 6o-ll 

4»i-8»- r + 3» 4a*-3a» + 6a2-6a+ 3 



12. 



19. 



rf«36+ a- c x«-2a:y + 3y« 
-6rf~ 6 + 4o + 2c xy-^y^ 

2ar3 - y2 



13. — 2^*— ajy 

jna + 3n» 

~4>ii8~6n»-t-71g 20. 

5ma + 9n8-.71x ar+2y-3z 

-4g+3y+ z 

J4. -3a: + 6y-2« 

-36+ 46- 6rf + 2x -^^ + ^y+ ^ 

3a- 6- 6c+ 8rf 2ar -3« 



-3a-26 + 10c — 13rf + 2ar 



15. 



-2a+6+ e 



21. 

- 5a*+7a8-5aa+ o + 3 

— llo* — 2a8 — 6a2 + 2a + 9 



a-6+ c 6a* + 9a8+ ^a^ a_6 



- « +2c 22. 

a-6- c -2ar«+3ar2y + 6a:y2-7y« 

- a +2c a;»+8argy-2xya-9y« 

2a-6-3c -3ar«-5a:3y + 8arya + 2y« 



12 
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23. 

2*« - ar+ 6 

«a+ 8*-ll 



2x«+ a:3+ 7ar- 


6 




-6 


-3x«-6a:2_iia._ 


6 


2x«+ x3+ 7*- 
-8x«-.6ara-llar- 


6 

6 



24. 

aa-4o6 + 5&a 



2a2-8a6 + 66a 


4a2-2o6+76* 
- o»+3a6-26a 


3a2+ a& + 66S 


3aa+ a6 + 56* 



- a2-4o6+ 62 



8a:2+ xy — 5ya — 7y— 2 

— 2ara— 6xy + 2y2+6ar —8 

6x2+6ary — 7y2-6x — 7y + 6 



26. 

8a*-8x* + 8x«- 5xa-2x 
-3x* + 4ar»+ 6ara — 6x + 2 

Sa*-5ar*-- x«-llara + 4ar-2 

27. 

2*«— *ay— 5xya 

3a:ay— Sxy* — 4y« 

2a:« + 2a:ay — 10 ary2 — 4y« 

-2*«-7ar3y -6y« 

- 6j:yg + 5y« 

— 2a:« — 7xay— 6a:y«— y« 

2*« + 2x2^ -. 10 ary2 — 4y« 
-2*«-7*»y- 6xya- y« 

4x« + 9a:«y— 4ary2 — 3y« 



28. 



-1 



2a«-.10a2-7a 
o* + 2a8-10aa-7a-l 

— So* + 2aS~6a 

-5a»-12oa +3 

— 3a* — 5a» — lOaa — 6a + 3 

a* + 2a«-10a2-7a-l 
-3o*-5o«-10ag-53.f 8 

4a* + 7a» -2o-4 



CHAPTERS ra., rvr.- PAGES 23, 25, 28. Jg 



CHAPTER IV. 

Art 69. — Pages 25, 26. 

8. a— (ft — c) + (— d + «) = a — 6 + c — d + «. 

4. 6a:-{2ar-8y}-[-2x + 4y] = 6x— 2a: + 8y + 2«-43r = 6x-y. 

» 

5. a — 6 + c — a + 6 — c — c — 6 — a 

=a— 6+c— a— 6+c— c+6+a=a— 6+c 

6. nia-.2ii + {a — n + 3iii3} — 5a + 3ii — »i2 

= OT3-2n + a — n + 3ma_6a — Sn + ma = 6iiia — 6fi — 4a. 

7. a«-6a-(a2-2a6 + 6»)-[aa + 2a6 + 6»] 

= a2-62-aa + 2o6-&2«a2_2a6-6a = -aa-86a. 

a 3a— (2a — {a + 2}) = 8a — (2a~a— 2)=3a— 2a + a + 2=2a+2. 

9. a — (6 + {— c + rf}-.e)=a— (6 — c + rf — e) = a — 6 + c — rf + e. 

10. a— [(— 6 + c) — (</-e)] = o-[— 6 + c— rf + e] = a+6— c + rf— e. 

11. 8x-[2y + i^] + [3y-.2irry] 

= 8x-[2y + x-y] + [3y-2ar-y] 
= 3x-2y-x + y + 3y-2x-y = y. 

12. 14x-(5x-9)-{4-3ar-(2T-3)y 

= 14x-6* + 9-.{4-.3x-2x + S} 

= 14x — 6x + 9 — 4 + 8x + 2x — 3 = 14x + 2. 

13. 2m — [n-{8»i — (2n — »i)}] = 2»i — [n-{3iii — 2ii + m}] 

= 2jn— [n — 3}n + 2n — in]=2m— n + Sm— 2n + m = 6fn — 3ii. 

14. 3x-(6x+[-4x-7^])-(-x-3y) 

= 3x-(5x+[-4x-y + x]) + x+3y 
= 8x — (5x — 4x — y + x) + x + 3y 
= 3x — 5x + 4x + y — x + x + 3y = 2x + 4y. 
16. 3c+(2o-[6c-{3a + c-4a}J) 

= 3c+ (2a-[5c — {3a + c — 4a}]) 
= 8c+ (2a-.[6c-3a-c + 4a]) 
=:3c+ (2 a — 5c + 8a + c — 4a) 
s=8c + 2a — 5c + 8a + c — 4o=:a — c 



X4 ^ELET TO ACADEMIC ALGEBRA. 

16. 6a-(4a-{-3a-[2a-^^ri]}) 

= 6a-(4a-{-3a-[2a-o+l]}) 
= 6a-(4o-{-.3a-2a + a-l}) 
= 5a— (4a + 3a + 2a-o+l) 
= 6a — 4a~3a-2a + a-.l = — 8a — 1. 

17. 8ar-[5x~(3ar-4)-{7«+(-9ar + 2)}] 

= 8ar— [6a:-3ar + 4 — {7x-9a: + 2}] 

= 8x-[6ar-3ar + 4-7ar + 9x — 2] 

= 8x — 6x+3ar-4+7x — 9x + 2 = 4x — 2. 



18. 2m-[3OT-{ni-(2iii-3ni + 4)}-(6iii-2)] 

= 2iii — [3m — {m — (2 TO - 3m-4)} — 6ot + 2] 

= 2to — [3to — {to — 2to + 3to + 4} — 5to + 2] 

= 2to — [3 m — TO + 2TO — 3to — 4 — 5to + 2] 

= 2to — 3m + TO — 2TO + 3m + 4 + 6TO — 2 = 6to4-2. 

19. c-[2c-(6a-6)-{c-(6o + 26)-(o-36)}] 

= c — [2 c — 6a + 6 — {c — 6a— ^6 — a + 36}] 
= c— [2c — 6a + 6 — c + 5o + 26 + a — 36] 
=:c — 2c + 0a — 6 + c — 6a — 26 — a + 3& = 0. 

80. 8a-{6-[6-(a + 6)-{-6-(6-"J36)}]} 
= 3a~{6-[6-a-6-{-6-(6-a + 6)}]} 
= 3o-{6-[6-a-6-{-6-6 + a-6}]} 
= 3a-{6-[6-a-6 + 6 + 6-a + 6]} 
= 3a — {6 — 6 + a + 6 — 6 — 6 + — 6} 
= 3a — i+6 — o — 6+6 + 6 — a + 6 = o + 26. 

Art. 71.— Page 26. 

2. a + 6 + c + rf=o— (— 6 — c — (f). 

3. 3a — 26 + 6c — 4(; = 3a— (26 — 6c + 4</). 

4. TO8+6TOa — 6to + 3=to8— (-6to2+6w — 3). 
6. ar«y-x2^2_a.y8 4.y4 = jc8^_(a.2y2 4.a.y«_y4), 

6. r*-3x« + 2a:a-6ar-8 = a^-3x8-(-2x3 + 6ar + 8). 

7. a2-62-c2 + 2a6+2ac = a2-62-(c2-2a6-2ac). 

8. a + 6 + c + </=o — (— 6 — [c + rf]). 
3a-26 + 6c-4rf = 3a-(26-[6c-4(f]). 

m8 4. 5 ,„2 « e TO + 3 = TO» — (- 6 TO^ - [- 6 TO + 3] ) . 

aJiy-.a:V-ari^ + y* = a:*y-(^y^-[-^i^ + y*]). 
ar4-3x8 + 2ar3-6x-8 = x*-3x«-(-2xa-[-6ar-8]). 
o2-6»-c2 + 2a6 + 2ac = a2-6«-(c«-[2a6 + 2ac]). 



CHAFTERS IV., V. —PAGES 26. 29, 30, 31. JS 



CHAPTER V. 

Art. 80. — Pages 29, 30. 

5. l3X-ld=-247. 11. -Ilnayx-6n««=55n8y«. 

6. -18x12 = -216. 12. -6o26cXo«&m = -6ae6acm. 

7. - 22 X- 51 =1122. 13. - 12 o2arX- 2x3^ = 24 aMy. 

8. 15 m«n6 X 3 »in = 46 TO V. 14. — 2a'"6»X6a«6*» = — lOa^+sfcSi., 

9. IToicX— 8o6c = — 13ea262c2. 16. 3 a«a^y2x 11 ajr*y« = 33 a*a:9y 7. 
10. -17o*c3x3a2c2=-61<i^c*. 16. 3a"»6*x — 6a«6*-= — 15a*+*6*»+'. 

18. 6aX — 66x7c = — 210o6c. 

19. -2o2x-lla»X-9o=-198a«. 

20. -3a62x-2&c2x7cd2 = 42a68c»d2. 

21. 4 2*»y«» X — a*y*«6 X 15 y^af = — 60 af'^y^'^h'^^. 

22. -2aX-8a2x-.4a8x-5a* = 120oio. 

23. -a26cx262c</x-5o«c</x-3a55rf* = -30««68<4yB. 
24.-7 TO»»ar2 x TO»»j*y2 X 2 ar» X — 8 my2^ = 112 m2M- V+«yar+2, 
26. 6xy2 X - x«« X 3y*«2 X - 2x3* X - 4y« = - 144a^y V. 

Art 81. — Page 31. 

3. B. 7. 

3ar-6 Sa'^bc-d 3aa + 6ar-7 

4x 5acP — 2j:* 



12x2 — 200: 40o»6ccP — 5od» — Oa^ — 12x*+ 14x» 

4. 6. 8. 

«26 + a62 x2-2x-3 . TO24. mn + nS 

— a6 — 4x TO2n2 



-a»62-a26« -4x« + 8x«+ 12ar m^n^ + to««« + man* 



Ig KEY TO ACADEMIC ALGEBRA 


9. 


12. 


-2m 


6 — 6ac — 8a« 


-6m»+10TO% + 2mn« 


-80a«c + 36a»ca + 48 a»c 


10. 


13. 


- x*-10a:«+6 
-2x8 


6x»-4xa-3x + 2 
- Ox* 


2x7 + 20x«-10a:« 


-80x8 + 24x7 +18x«- 12 4« 


11. 


14. 


aa+13a6-66« 
4a63 


o«-3a26 + 3a62-6« 
a«62 


4a«6S + 62a36>-24a6« 


a86»-3a*6?+3a»6*-aa6» 


Art 82. 


— Pages 32, 33, 34. 


4. 


. 7. 


3x + 2 
5x - 7 


- 6xy + 3 
-lOxy-6 


16x3+ lOx 

-21X-14 


60x3y«-30xy 

30xy-18 


16xa-llx-14 


fiOx^y* -18 


6. 


a 


6x - 6 
- 2x + 3 


62+a6 + aa 
6 -a 


-12x2+ lOx 

+ 18X-16 


6» + a62 + a«6 
-a62-aa6-a« 


-12x8 + 28x-16 


6» -a» 


C. 


9. 


3a - 26 
-2a + 46 


2a86-3a62 
6a«6+6a62 


12a6-86a 


10a*62-16a»6« 

12a«6»-18a«6* 



-6aa+16a6-86a 100*6^- 3a«6«-18a^ 



CHAPTER v.— PAGES 31, 32, 33. 
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10. 

a* +a^ + x+l 
ax —a 

ax^ -^ asfi -^ ax^ -^ €LX 
— tufi — ax^ — cuc^a 

oar* —a 

11. 

3a:a«.2xy — y« 

2ar -4y 

6a*- 4a:2y-2ary2 

-12a:3y + 8a:yg + 4y« 
6a*-16a:2y4.6a:y3 + 4y8 

12. 

m* — mn — 3n* 
2 m^ — 6 mn 

2m*-2iii8n-6iiiana 

— em^n + 6 m%a + 18iiin« 

+ 18 mn* 



2m* -1 


Bm>n 


13. 

a:« + 2x +1 
a^-2x +3 



a:* + 2a*+ jfl 
-2a*-4a:a-2x 

3a:3+6ar + 8 

X* +4ar + 3 



16. 








4a*+ 6ar- 
2x«- 3 


7 


.18a 




8a*+12a*- 
-12:c8 


-14*a 


+ 21 


8a* 


-14x8- 


-18a 


r + 21 


16. 








a +6 — c 
a — 6 + c 


+ 


be 
be- 




a^ + a6 — oc 
-oft 


-c« 


a« 


-6a + 26c- 


.c« 


17. 








2ara-3x +6 

2^+ X -1 







2x«-3x« + 6x3 

2x8-3x3 + 5x 
-2xa + 3x-6 

2x4- adi +8x-5 

18. 

3x«- 7x +4 

2xa+ 9x —6 

6x*-14x«+ 8x2' 

27x«-63x3 + 36x 

-16x3 + 36x-20 

6x* + 13x8- 70x3 +71X-20 



14. 

5a2— 3<i6 + 46a 
6a - 55 

30a«-18a26 + 24a62 

-25a26+15a62-206« 

80a^-43(i%+39a&S-20&» 



19. 

2x»-3x3-5x-l 

3x -5 _^ 

6ar4- 9x«-15x3- 3x 
-10x«4-15x3 + 25x + 5 



6x*-19x« 



-|-22jr+6 



18 



KEY TO ACADEMIC ALQEBRA. 



20. 

— m«— 2mH 6»i— 5 
fi|2-.2iii+10 

-HI*— 2m*+ 6fli«-.- 6m« 

8m*+ 4m«-12m2+10m 
■-10m«~20ma+g0w - 60 

— TO* -37iiia+70OT — 50 



4a*H^ya _4ar*y» 

4 aAiH-7y« ». 12 :rw-Hy»+i 

^ 4a*+«^+i+12a*ya*-i 



21. 

2ar»+5a:«-8ar— 7 
— 3x3—6:^+4 

-6a*-15ar*+24r*+21a:a 

-10ar*--26x« + 4aFa4- 36x 

8a*+20a:a-32x-2 

-6a*-26ar*+ 7a:»+81:Ea+ 8a:-2 



a»6-aa6a-4a6« 
2a26 -a62 



2a662_2a*6«-8a»6* 

- a*6«+ a»6* + 4aay 

2o662-3o*6«- 7a»6* + 4aV 
26. 



x*-x«y + araya 

ar*y — 3fltf^ + ary» 
arV — gy' + y* 

ar* + ar^ya + y* 

25. 

4o2 + 2a6 +68 
4o2-2a6 +6* 

16a* + 8a«6 + 4aa6» 

-8a»6-4a«62-2o6« 

4aa6a + 2a6» + 6* 



16 o* 



+ 4a«6a 



+ 6* 



6ar* — 8x« — x3 + 6x — 2 
2ar3 + x + 2 

12x«-6a*- 2x«+12x«-4x3 

6a*— 3x*— a:«+6x3— 2ar 



Uifi 



+ 7x*+ 6a« 



+ 10ar-.4 



27. 



TO* — TO*n + tnW — mn* + w* 
to2 — 2OTn — 3n2 

fii6^ TO*fi+ TO*n2— m*n'+ to%* 
— 2m»n + 2TO*na — 2m«n« + 2TO«n* — 2 



■i«-.Sm«n 



+ 2TO*na — 2m«n» + 2TO«n* — 2m»» 
— StoV 4. 3TO«n» — 3TO«n* + 3 w»* — 



3n« 



+ mn^-^fi^ 



CHAPTER v.- PAGE 83. Jg 

28. 

27 a* + 9x«y+ 3ary2 + y« 
Ogg- Qxy + ya 

243a* + 81a:*y + 27x8ya+ Oar^y* 

- 162a:*y - 64aJ»y2 - 18ar3y« - 6xy* 

27ar»y^+ 9a:ay«-^ 3ary^-^yg 

243a*- 81x*y -3ary* + y« 



aa-2a6 + b^ 

a6-3a*6+ 8a»62». a^ft* 

-2a*6+ 6a«62- 6a26« + 2a4* 

gSfta^ 8agy + 3aA*^y 

a6 - 6a*6 + 10o862 - lOo^fcs + 6a6* - ft^ 

30, 

a:« — a:y — aw + y« — yz + «« 

g + y + g 

ar* — a:*y — aac* + xy* — xyz + aa* 

a:*y —xtf^— xyz ^y^^y^z^ys^ 

xz^ — xyz-^xs^ '\- yhi -^ ya^ •\' s^ 

a* -3xy« +y« +«» 

31. 

2aJ»-.3a:3+ 5a: -1 
3adi« a^»— 2x —6 



Oa*- 9a*+15ar4- ^^ 

- 2a*+ 3a:*- 5ar«+ «« 

— 4x*+ 6a*-10x*+ 2ar 
-10a*+16arg-26g+5 

6a*-lla*+14ar*-12ar«+ 6a:3-23a: + 6 

32. 

ab ■\' cd -^ ac '\' hd 
ab •{' cd — <ic — bd 



a^l^ + abed + a^bc •¥ al^d 

abed + c^d^ + ac?^d + bed^ 
- oftcrf - a^ftc — ac^ - o^c^ 

-gftcrf -g^grf - ftcrfg - 62cP 



20 KEY TO AGADEBfIC ALGEBRA. 

33. 

2a»— 5a9— Oa + 4 
4a«+10a2-12a - 8 



8a«-20o8-24a*+16a« 

20a6-50a*-60a«+ 40a2 

-24a* + 60a«+ 72a2-48a 

-16a«+ 40aa + 48a-J 



8a« 


-98 a* 




+ 162a3 .32 


34. 


36. 






36. 


X -8 


a^^ab-\-l^ 




2m -1 


x+4 


a +6 




^m +4 


ar3-3x 


6m«- 8m 


4x -12 


a«6- 
a« 


-a52+6S 


8m-4 


x8+ X -12 


6m3+ 5m-4 


ar -7 


a»-6« 






6m - 6 


*»+ x2-12ar 


cfi-^-am 






86m» + soma -24m 


-7a:3- 7x + 84 


-o«6«- 


-6P 




-80m3.26m + 20 


r»-6a:a-19ar + 84 


a« 


-i« 


86m8 -49m + 20 










38. 


37. 








:r3 + x+l 


Sx -2 








xa-x +1 


X +1 








x4 + x« + x« 


3ara-2ar 








-.x«-x3-x 


3ar -2 








X3 + X +1 


3a:a+ ^ -2 


X* +X3 +1 


3*3- a: -2 








X*-X3+1 


9x* + 8ar«- 6a:3 


x» + x«4-a:* 


-3a:«- ara + 2x 






-.a^-x*-x« 


- 6x3- 


-2x + 4 






x* + x»+l 



9x4 -13x3 +4 a:8 ^.^ji ^. j 



CSHAPTEB V.-PAGES 33, 31. 21 



39. 40. 41. 

a +b m +1 2ar — 1 

a —ft m —1 Sx +2 



a*6*-68 
a8 -68 



42. 

a +6 
a -6 



a2 + a6 jn2 + ?ii 6ar3-3x 

-a6 — 62 — m — 1 4ar — 2 



a2 -62 m2 -1 6j:2+ x-2 

a2+62 

m +2 4^ —8 

'^-"^ „ _2 6x+4 

a262 — 6* 

m2 + 2m 200:2^15^ 

-^ -2m-4 1«^-1 

a* + 6* — 



ma ».4 20a?2+ x-12 

^2.4 20ar2 + ar-12 

i»2-l ' g^ + x- 2 

m*-4m2 120ar*+ 6aH»- 72ar2 

- jn2 + 4 20j:8+ x2-12x 

« 40a:2« 2a: + 5 

m« — 5m2 + 4 



120a:* + 26a:« - 111 ar2 - 14ar + 24 



a2 + a6 
-a6-6a 

a2 -6a 
a +26 


o^ - 

2a26 


a62 

-26» 


o« + 2a26- 
o«-2a26- 


a62 -26« 
a62 +26« 



aP + 2a66- o*62-2o«6« 

- 2a66 - 4a*62 + 2o«68 + 4a26* 

- a*62-2a86«+ a26* + 2a6» 
2o»6« + 4a26*-2fl66-4y 

€fi -6o*6« +9a26* -46« 



22 KflT TO ACADEMIC ALOBBRA. 



2. 



Art. 83. — Pages 34, 35. 



a-\-b+C'^d 



0*+ a6+ ac+ ad 

ah +6^+ 6c+ W 

ac + 6c +6*+ erf 

a2 + 2a6 + 2ac + 2a<f + 62 + 26c + 26rf + c2 + 2c</ + rf2 

3. 5. 

o — 6 a — 6 + c 

c — rf a — 6-i-c 



ac — 6c a*— a6+ oc 

— arf+6rf — ob +62— 6c 

ac — 6c + c* 



— — we- — uc f c— 

ac — 6c — arf + 6df - ■■ 

^ a2-2a6 + 2ac + 62-26c + c2 



a + 6 + c 
a + 6 + c 




o2 + a6 + ac 
a6% +62+ 6c 

a6-6c-arf + crf * ^f +Jl±J 



a6 — ad— he + erf 



o2 + 2a6 + 2ac + 62 + 26c + < 
a2 — 2a6 + 2ac + 62 — 26c + ( 



oc, grf, 6c + 6rf j;^ -^J^ 

o6 + ac — 2arf — 26c +-6rf + erf 



4. 



2ar -3 



a - 26 
a - 36 



2x -3 «^- 2«* 

- 3a6+ 662 



4 



'^"^2^ + ^ 4a2-20a6 + 2462 

3^ 7 ? 2a - 66 
- ^ + -^ 2a - 56 
-3ar2+ 9x ^ 4a2-10a6 
^^-^ -10a6+2662 

-3ar2+12a:-9 4a2-20a6+ 2562 

4x2_12g+9 4a2-20a6 + 2462 



CHAFTSR v.— PAGES 34, SB. 



7. 

a -6 
a -h 

a^— ab 



a +& 
a +b 

aS+ ab 

oft + fia 



a2 + 2a6 + 63 



a*-2a86+ aSfta 

2o86-4a26a + 2«6» 

gg6a,2ay+ft* 

ai -2a«62 +6* 

S. 

i + x 

X — a:* + a:* — a:* 



1 

l + ai* 



-a* 



1 -x« 

9. 

1 + g* 
l-o 



a^.o* 




1— o ^a^^cfl 




1+ a 
1+ a 




1+ a 

a+ a^ 




l + 2a+ o* 
1+ a 




l + 2a+ o« 




a + 2aa + 


a» 


l- a+ os- 





10. 

X — 2y — 3« 
X -2y + 8g 

a:^— 2a:y — 3x2 

-2xy +4ya + 6y2 

Sxz — 6yz — O^a 

aa-4ary +4ya -Oar^ 

11. 



a:+y 




-•-^^i:? 


+ »» 


«» 


+ *• 











-y* 



12. 

5 + c 
a+6 



a6 + ac + 62 + 6c 


c + rf 


<IC + flk/+crf+«P 


b^d 


fl + C 


a6 — ac? + ^ — cJ 


ac + arf + erf + cP 
a6 ^ad-^cd + 6c 


a6 + ac +rf2 + 6c 


a6+ac + 62 + 6c 

a6 + ac +6c + cP 



4a + 2aa + 2a8 



62 *ds 



24 KEY TO ACADEMIC ALGEBRA. 

13. 14 (continued). 

h^c 

c^a • 



a 
a 


+ i + c 

+ 6 + C 






aS 


'+ a6 + 


cu: 

+ 62 + 
ac + 


he 

6c + c2 


aS 


' + 2a6 + S 


5ac + 62 + 26c + ca 


a 


-fi-c 






a 


-6-.C 







a^ — a6 — ac 

— ab +6"+ ftc 

— ac + 6c + c* 

aS — 2a6 — 2ac + 62 + 2fcc + c« 

h —c^a 
b '-C'^a 

62_ 6c- a6 

— he +c*+ oc 

— aft •\- ac-^cfi 

^ — 26c — 2a6 + c^ + 2ac + a^ 

c —a — 6 
c —a — 6 



he ^ c^ -^ ah '\- ac 

c —a 
a-6 

ac^a^-~hc-\-ab 

ab + hc-^ca — 6^ 

— a6 + 6c + ca — c* 

ah^hc^ ea — a^ 

ab-\-hc-{-ca'^a^'-l^^<^ 
15. 









+y«+ 

+ 




a^ 


- xy- 

- xy 


:e2 


yz + «« 


X 
X 


-2xy- 
-2y 


2xz 

y 
y_ 

y^ 


+ y» + i 

-2« 

-2y* 


2yz + «2 

z -2ar 

z 


:ra. 


-2a:y 


2a-2x! 



a:^ — 2a:y + ya — 2yz + «a«2a» 
ca- ac- 6c a:a-23:y + ya + 2yz + za-23:z 

— ac +a«+ a6 _4y^ 

— 6c + a6 + 6a 



ca-2ac-26c + aa + 2a6 + 6a 16- 



aa+ 63+ c2+2a6 + 26c + 2flc 

aa+ 62+ c2 — 2a6 + 26c — 2oc 

aa+ 62+ c2 — 2a6 — 26c + 2ac' 

aS^ 52^ c2+2o6 — 26c — 2ac 

4a2 + 462 + 4c3 

14. 

6-c 
a-6 



2x + 


2 




ara + Sa: + 
X +8 


2 




3x8 + 


2z 
9z 


+ « 


ar' + eai'+lla: 

X 


+ 6 



a6 — ac — 6a + 6c a:* + 6a:»+ lla^» + 6ar 



CHAPTER v. — PAGE 85. 26 



16 (continued). 

r* + 6a:»+ll:t3+6x 

1 


17 (continued), 

b^c-^a 
b — c-^a 

ft2_ bc^ab 
- ftc +c3 + 
-aft + 




x3 + 3ar + 1 


ac 

ac + a2 


2^ + Sx + 1 

3x«+ 9a:34.3a; 

a:3 + 3ar+l 
ar* + 6x«+lla:3 4,6ar+l 


fta_2ftc — 2aft + ca + 2ac + a2 

a2+ ft2+ ca + 2aft + 2ftc + 2ac 
a2+ ft2+ c2-2aft-2ftc + 2ac 

2aa + 2ft2 + 2c2 +4ac 
2a« + 2ft2 + 2c2 -.4ac 


j^ + ear^+llarS + ear+l 
;r4 4.6x«+lla:2 4.6ar+l 



17 


18. 

2m -n 
2m -n 


8ac 


O'-b'^e 

CL • b *" C 


4m2-2mn 

— 2TOn + n2 






4m2-4mn + »^ 

m +2n 
m +2n 




a2 — oft — ac 

- aft +ft2+ ftc 

^ ac + bc + c^ 




a2-2a6 — 2oc + fta+2ftc+c2 

c — o — ft • 
c^a^b 


m2 + 2mn 

2mn + 4n2 

m2 + 4mn + 4n2 
4m2-.4mn+ n^ 








c^— oc— ftc 

-^ ac ^a^-^- ab 

- ftc + aft + ft2 

c^ — 2ac — 2ftc + a^ + 2aft + ft2 


-3m2 + 8mn + 3iia 

m -2n 
m — 2n 




oa+ ft2+ c2-2aft + 2ftc-2ac 
o2+ ft24. ca + 2aft — 2ftc-2ac 


TO2-2mn 

-2mn + 4n2 

m2-4mn + 4n2 

2m +n 
2m +n 

4m2 4.2mn 

2mn+ n2 




2a2 + 2ft2 + 2ca -^iac 

a + ft + e 
a + 6 + c 

a^+ aft + ac 




aft +ft3+ ftc 

ac + ftc + cS 


4m2 + 4mn+ n^ 
m2-4mn + 4n2 





o2 + 2aft + 2ac + ft2 + 2ftc + c2 3m2 + 8mn — 3n2 



26 KEY TO ACADEIOG ALGEBRA. 

18 (contintMcO. 
*3m>+8mn + 8fi< 



-9iii* + 24m»fi+ 9mhfi 

- 24in*ii + Mmhfi + 24mfi« 
9 m«iia - 24 mn»- On* 

-9ai« 4-82ai%> >9si« 

19. 

a* + ary + a» 

ary +y^+ y« 
gg + yz + sfi 

x« + 2xy + 2 j» + y8 + 2y« + ^ 

a^ +y + g 

a:» + 2a:«y + 2A+ ary2 + 2xy«+ xe* 

a*y +2xy^ + 2xyz +y» + 2y«z+ ya^ 
A +2xya; + 2xgg + y8g + 2yg« + g» 

a:» + 8a:ay + 3aAr + 3a:ya + 6xy« + 8xi;» + y» + 8y% + 3y«« + «« (4) 

y + ^ 

y« + «a + xy ^ „ 

* + y 



ay* + asi* + a:*y + A 

jgyg +y^ + yg* + gy* 

2xy« + xai* + a*y + A + y*« + yai* + xy^ 

8 

Cxyz + 8x«« + 8a^y + 8aAr + Byhi + 8y«a + 8xy« 

^ ' -I- / + ^ 

^■^ + / + -e* + 6xy« + 3x28 + 3x«y + Sx^* + 3y2« + 3yz^ + 8xy> 
Subtracting (J9) from (il), there is no remainder. 



(-B) 
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CHAPTER VI. 
Art. 90 — Page 38. 



4. 


-12 


6. 


7 


6. 


^-- 


7. 


s— 


8. 


4a 


9. 


-»^- a. 




ac 


10. 


2'«'»;- 2««». 




-am* 


11. 


^-v. 


12. 


6a% 


13. 


l^"»V=.-2m»». 



-7»i«* 



— 12m« 

18. -18a«6^^3a^i^ 

6a6 

19. ^lM^ = 4c«rfV. 

— 86c>4i% 

aa =^*=-8a. 

21. 5-l!5!!^ = a«6«. 

as. MS^=_9«»». 
— 2iiA>p* 



Art. 01.— Pages 38, 39. 

jj_ 8a«fc+16o«i£::Jl^^2a6 + 4o»5-c. 
4a2c 

3^ 9^ + 27^-21 »>^_3^_0^y^ 
— 3a;» 



80a'-75a«6 _g g„^ 
16«» 
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-2xy3z 

a ----2: ::=^a-\-b-^C. 

— oooc 



7. 



4x7_8:g«-14aH^ + 2ar*-6a:» 

23fl 



= 2a:*-4x«-7a:a + ar-3. 



o. — - — ! = 2 aP-^bi-^ + 6 a"-«6*-* — 18 a»- 

Q 20j:*~12arg~28x r . « ., 
9. : = 6a:» — 3x — 7. 



10. 



4x 
•^abc 



ss ab + be -^ <ic. 



11 9fl'^fec-3a2fe+18a»6c q^ , /..^ 
11. — -^- = — 8a*c + o — 6(A:. 

— oao 

12 16x«>.yn^.35^«y«^.^3^.,^y 

5ar«y»z "^ 

13. -i- — -— = — 4a<c— 3cP4.2a. 

— oao 



Art 93. — Pages 41, 42, 43. 
7. 



4. 

6x2- x-35|3x+7 
6^+14x|2x-6 

-15X-35 
-ISx-Sfi 



-56+69x-15xa 
-66 + 24x 



-7 + 8x 



8-5x 



35x-16x3 
35x-16x3 



2 — 3 ax — 2 a2x3 11— 2ax 
2 — 4ax 2+ ox 



ax — 2o«xa 
ox — 2a8x« 



6. 

a2--4a6 + 462 
oS — 2a& 



a-2& 



a-26 



-2a6 + 4&3 
-.2a6 + 46a 



36»+3a6g-4ag6-4a8 [ b+ a 
3y + 3o6g | 35g-4a« 

-4a26-.4a8 
-4a26-4a« 



— 2ax» + 2a8x I ax — a^ 

— 2ax» + 2a2x2[ — 2x2 — 2ax 

— 2a2x2 + 2a«x 

— 2a2x« + 2o«x 
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10. 

lS3*-^6x +1 6ar2 + 2ar-] 


I 


14. 

a2 — 2ac — 624.C2 
a2 + ab — ac 


a 


+ 6 


— c 


18a« + 6a:3_3a: Zx -1 


a-^b — c 


-.6a:3_2a:+l 
-.6ar2-2x + l 


— 06 - oc- 62 + c2 
_ aft -62 + 6c 




11. 

8m8-.36m 
8m8 + 20ma 

-201112 


+ 35 2m + 5 


— oc — 6c + c2 

— oc-6c + c2 


4m2-10m 
-36m + 35 


+ 7 


15. 

8a8+36a2H54a62+276« 
8aH-12a26 


2a + 36 


-20m2-50»i 


4a2 + 12a6 


12. 

27 a* + y« 


14m + 36 
14m + 36 

Sx +.V 


24a26+54a62 + 2768 
24a26+36a62 

18a62+2768 
18a62 + 276« 


+ 962 


27a:» + 9ar2y 


9a:2-3xy + ya 

+ y« 

-3ar.v2 
3ary2 + y« 
3xy2 + y» 

2m -1 




-9^y 

_9x2y 

13. 
16ni*-l 


16. 

x* + a^y^ + U^ a:a + xy + .y« 
ar* + x«y + ar2y2 j^^xy + y^ 

-x»y +y* 

-x«y — a:2y2_j;y8 

«^y2 + ^y» + y* 


16iii*-8m8 


8m8 + 4m2 + 2tn 


+ 1 
-6m» 


x2y2+a;y« + 5^ 


8m»-l 
8ni«-4ii|2 




17. 


4jii2-1 


2x*-19x2+9 
2a4+ 6x«-x2-3x 


2x«+6x2-x-3 


4ni2-2w 


x-3 




2m-l 
2m-l 


- 6x«-18x2 + 2 

- 6x«-18x2+a 


x + 9 
ix+9 


18. 
8m>-4m2n 
8m»-4m2n 


»2 + 3n8 


2m — n 




4m2-3n2 




-6mn2 + 3n« 
-6mn2+3n« 





30 



KEY TO ACADEMIC ALGEBRA. 



19. 



4a:*-8a«-6j^ + 24 
4ar*-8a« 



-4 



2x«-3ar-6 



-6a:3 + 24 
-6x3+12 


r 


-12 
-12 


r + 24 
r + 24 



20. 



6x*-31r»+23a:3- 2r-48 
6r*-10x«+12r« 



3r^ — 6r + 6 



2r2-7r-.8 



-21r» + llx2- 2r-48 
-.21r« + 35r2-42x 

-24a!4 + 40r-48 
-24r3 + 40r-48 



21. 



4a6- a8 + 27 

4aS-6a*+ 8a8-12a3+18a 



2g* — 3tt» + 4tt> — 6a + 9 



2a +3 



6a*— 9a«+12a2-18a + 27 
6a*- 9o«+12a2-18a + 27 



x* + 3r«+ r2y r3-3r — y 

— 3r»-9r3 — x^y- 6xy — y* 



-3x«-9x2 



-3xy 



— x2y — 3xy — y« 

— x2y — 3xy — y3 



a8-81fi* |a3 + 36 



a8+ 3a»6 a«- 3a*6 + 9a262_276» 



- 3a«6-816* 

- 8a«6- 9a*63 



9a*62_816* 
9a*62 + 27a268 

-27a26«-81fi4 
-27a36«-816* 
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24. 

3^-\-xy— xz 



E±JL^JL 



a? — y + « 

-xy+ ar«-y2 + 2y«-z^ 
-ary -yg+ yz 

xz + y« — i* 

j» + ya — a* 



25. 



3ar*- 




h8 x-2 


8:r*- 


3:r« + 6a*-.2ar-4 




6a*. 
6a*. 


-14x2 + 8 
-12a:2 






- 2a!« + 8 

- 2a* + 4aj 






-4ar + 8 
-4a:+8 


26. 


• + .Y 



g^ y + a?*y«[ a?*y ■^ar'y^ + argyg-ary^ + y» 

-:r*y2 + y« = y (ar* - a*y + *«y2 - a:y« + y4) 

— a:*y« — a:«y« 



aJy» + y« 
a*y« + ar2y4 



-.a:ay4 + yj 
-ar2y4-.a;y» 



a:y* + y* 

ar.V* + y* 



27. 



15m*-32TO8 + 60m2-32i« +1513m^--4mjh6 
16m*-20TO8 + 25m« [6i»2-4m + 3 

-12»i« + 26jn2-82m + l6 
-12wi«+16m2-20m 

9ma-12w + 15 
9m2-^12m + 15 
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28. 



8ar* + 4a*+l 



j:^ + 2g+l 



3ar2-2ar+l 



-2a:»-3xa+l 
-2x«-4aa-23r 

aa + 2x+l 



X +1 
:«r +1 



*» + 



ar+1 



a:a + 2x+l 



29. 

21a»-2166 
21a»-21a*6 



7a «76 



3a* + 3a«6 + 3o26a + Saft* + 3ft4 
21a*6-2166 =8(a* + a»6 + a26a + a58 + j4j 



21a*6- 


-21a»6a 










21a«62. 
21a86a- 


-2166 
-21aa6» 








21aa6«. 
21aa68- 


-216* 
-21aM 








21 a6*. 
21 a6*- 


-2166 
-216» 



80. 



64ar*+l 
64a:*-32x«+ Sx^ 



8x«^4ar+l 



8xa + 4ar+l 



82x«- 8ar2+l 
82a:8~16a:g + 4x 

8ar2-4a;+l 
8a:2-4x+l 



81. 



9a^+ 9ar8~64arg | 9ja-9x~4 

- 9x«-13x2 4.60x + 24 

- 9jfi^ 9x2^-64x 

- 4x3- 4x + 24 

- 4x3- 4x + 24 
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32. 



:c4-4a*y + 6a:aya-4xy» + y* 


ar2. 


-2a:y + ir« 


a4_2x«y+ 3^y^ 


a:3- 


-2ary 
-2v« 


+ y* 


-2jf«y + 5ar2y2_4a,y« + y4 
-2a:»y + 4a:2ya-2a:y« 

a:3ya-2ary«+y* 
a:a.y2-2a:.y« + .v* 

33. 

x*-4x« + 2ar2 + 4a:+l ar2-2x-l 




X -1 


x4_2j:«- a:2 a:a_2ar- 


I 


X -1 


-2x« + 3a:2 + 4x+l 
-2j:«+4a:3 4.2ar 

- a:2 + 2a; + l 

- a:a + 2x+l 


xa- X 
- x+1 

xa-2x+l 
2 


34. 

9j:*-.37ar2ya+ 4y* 


3a^ + 6a:y. 


xa-2x-l 


9ar*+15x«y - 6ar2y2 


3a:3-6ary 


-2ya 

4 
^+1 




-15a*y -31a:V 
-16x«y -25x3ya 

- OarSya 

35. 

a«+ a262 + 25M aa-3a6+662 

Zcfih - 4a262 + 25M 
3a»6 - 9a262 + 15a6» 


+ 4y* 
+ lOary* 

-10a:y8 + ^ 
-10a:y«+^ 


a -56 
a - 6 

a^ — 6a6 
- a6+562 


6a262-i5a&8 + 266* 
6a262_i5a68 + 25ft* 


a2-6a6+562 
3a5 


36. 

6a*-llir« + 3x2 + 4ar-4l3a 

- 3x«+3ar2 + 4x-4 

- 3x« +4x 


3 — 


a2-3a6+56a 


3ar2 
3a:3 


-4 
-4 





M 



KEY TO ACADEMIC ALGEBRA. 



37. 

6a*+15««+51ar -18 |2a:8-4ja+ 7g-*8 
6a:»-*12:r* + 21a:»- 6sfi\ Sa^ + 6x -^9 

12:r*-, 6x«+ 6xa + 61ar-18 
12:r*-24a* + 42a:3-12a: 

18a:»-36xa + 68x-18 
18a*-3e:ra + 63ar-18 



2ar*-8««-4:r«-llar-12l2£M^_r4^ 

-4x«-8ar2-lljr-12 
-4a*-2xa- 8ar 






39. 



m6- 17i»8 + 12m«+ 62iii - 48 
m^^ m*— 2m8 



mg + w —2 



m» — m^ — 14m + 24 



- iii*-16TO»+12ni2 4.52 


m-48 


-14m»+10»ii2 + 52m-48 
-14fli»-14m8 + 28m 


24mS + 24 
24iiia + 24 

40. 


111-48 
111-48 

* 



ar»+l — a:y« k +y 









41. 

a*y + ar*y2 + a:»y« + a:2^ 



J?* +g*.y-f gy^ + .y* 



oi^H-xf 



— ar*y2 — x*y« — afiy^ — xy* 

— a:*y2 — a:*y* — ar^y* — xy* 
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42. 



a:6-6ar2_ x-6ar2 + 2x+3 


a:6 + 2ar* + 3aH» 


x«-2a:2 + :P_2 



-2ar*-3x«-.6a:3-ar-.6 
■>2j*-4aH^~6a:a 

-2a:3-.4ar-6 
-2ar2-4a:-6 



43. 



2a6-.9a*6- 7a862+ 53a2ft8-496» 
2a6-5a*6- 7a»6a 



2a2-5o6 -^76* 



a8-2a26-6a63+76» 



-4a*6 +63a268-496» 

-.4a*6+10a862+i4a268 

-10a86a + 39a2ft8_4966 
-10a86a + 25a268 + 35a6* 



14a268-36aft*-4966 
14a2&8-36aM-4966 



44. 

:c«-6a:* + 5ar2-.l 



ar» + 23^^ — X — 1 



a:«-2ar2 — or+l 



-2ar6-6a^+ ar8^.5a^_x 
-2x6-4j:* + 2aH» + 2ar2 



- ar*- 

- ar*- 


- aH» + 3ar2-. 
-2x8+ ar2 + 


1 

X 






a:»+2ar2- 


x~ 

X- 


-1 
-1 



45. 



2x2+ ary — 2x« — 6^2^.17 ^;j_i2«2 
2a:2_3a.y^4a.;j 



2x~3.y + 4z 



x + 2y — 3« 



4xy — 6x« — 6y2+ 17y«— 12z2 
4xy -6y2+ Syz 

— Qxz + 9yz^l2z^ 

— 6xz + 9yz — 1222 
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46. 


a» + 6»-c'' 




a«» + a»6« — a'^C 


an-frm^c*" 






47. 


a:»_2a:3-x-l 


a:«-2*»-. ar*- a* :r« + 2x«-a:+ 1 


2x»-4ar*-2aH». 

- a:* + 2x». 


-3a;a-l 
-2a;a 




48. 

12a»-14a*6+10a«6«- a«6«-8a6* + 466 


6a«-4a«6-.3a6» + 26» 


12a»- 8a*6- 6a»6«+4a«6« 


2a»- ah +26* 


- 6a*6+16a»6«-6a«6»-8a6* + 466 

- 6a*6+ 4a«6« + 8a«6«-.2a6* 




12a»6«-8a«6«-6aM + 46» 
12a»6a - 8a«6« - 6aft4 + 4ft» 

50. 


xa+C6 + c)ar + fc 


«•+( 6+c)jc« +6cx 


X +a 


or* + (ci6 + cd) X + ahc 
or* + (oft + ca) * + aic 

51. 


a 


+ ft + c 


(6 + c)a«+(6« + 26c + c«)o 


ci(6 + c) + fc 




1 +6c(6 + c) 
I +4c(6+c) 
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53. 



(^+ y)-2 



(ar + y)-3 



-3(T + y) + 6 



Ka + 6) +1 



(a+6)«+l 
(a + 6)«+(a + 6)«| (a + 6)a-(a + 6) + l 
-(a + 6)a+l 



(a + 6) + l 
(a + 6) + l 



64. 



a:« + (o + 6 — c)*^ + (aft — 6c — ca)x — oic 
aJ + ( 6 — c)3fi — tear 



jg-Kfe — c)ar^6c 



X +a 



aj:^ + (oft — ca)x 
CL3^ + (a6 — ca)x 



^abc 



55. 



(m — n)^ — 2(m-n)»+(m-n)»[ (TO--n)g + 2(?»-n) + l 

2(m-n)«-3(TO-n)2+l 

2 (to - n)» - 4 (to - n)2 +. 2 (m - n) 



(to — n)a-2(TO — n) + l 
(to — n)2 — 2(j« — n) + l 



56. 



a:« + (a — 6 + c) ar2 + (ac — aft — 6c) ar — aftc lar -fc 

x» + egg La+ (a-6)x-aft 

(o — h)3?^ + (oc — aft — ftc) X — aftc 
(a - ft)x2 + (ac — ftc) X 



— aftx 
^abx 



^abc 
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*&r<+(e-36)2« + (26 + 3c)x-24; 

«.&r< -3&z« +2&r 

eaS +3cr —2c 

o* +3cr — 2e 



58. 

fl^(6+c) + a(y-f2ftc + c«) |a(6 + c)-fc 

-oftc -6c(6 + c) 

-oftc -6c(6 + c) 



GHAFTEBS YL, TIL -^ PAGES 43, 45, 46. 



CHAPTER Vn. 

Art 96. — Pages 45, 46. 

4. (x-4)« = aa-8a + 16. 10. (2fiM.8n)»=4inH12mn+9n2. 

6. (3 + a)2 = 9 + 6 a + a«. 11. (4ab^x)^iea^^Sabx-\-3fi, 

6. (ar+3)(ar-3) = aa^9. 12. (6+7x) (5-7*)=26-49xa. 

7. (3o+6)« = 9oa + 30a + 26. 13. («*-y«)a=x«-2a^y«+y*. 

8. (2ar+l)(2ar-l) = 4af«-l. 14. (3ar+ll)(3x-ll)=9a:a-.121. 

9. (7-2x)« = 49-28z + 4a:a. 16. («ay+4)a=«*yH8»«y+16. 

16. (3x» + 13)« = 9«« + 78x» + 169. 

17. (6aa-6ac)« = 36a*-12a«6«c + Mca. 

18. (6a+762)(6a-76«) = 25aa-49M. 

19. (13a6 + 5ac)3 = 169a%3 + 130a%c + 25oMi. 

20. (x« + 6ar)(x«-6x) = a«-.26aa. 

21. (l-.12a:y«)*=1^24xy«+144xayV. 

22. (4a:a + 3y6) (4aa - 3^*) = 16a^ - 9yW 

23. (10x« + 9aa)«=100«« + 180:r» + 81a*. 

24. (4aJ»-66«)«=16o^-40a*6« + 266^. 
26. (a«+a»)(a« — a*)=o2».-a*». 

26. (7x« + llx)« = 49««+154a^+121aa. 

27. (6a»-.a»)a=5=^«**— 10a*+« + o*K 

30. (x + y + *)(ar-y + z)=[(x + «) + y][(x + «)-y] 
=:(x + «)a-y« = aa-ya + 2r« + a«. 

81. (* + y + «)(ar-y-0 = [*+(y + «)][ar-(y + «)] 

82. (l + a-6)(l-.a + 6) = [l+(o-.6)J[l-(o-6)] 



40 KEY TO ACADEMIC ALGEBRA. 

33. (a:a + *+l)(a:«-ar-l)=[a:a+(ar+l)][:ta-(ar+l)] 

34. (a + 6-c)(a-.6-c) = [(a-c) + 6][(a-c)-6] 

35. (aa + 2a+ l)(a«-2a + 1) = [(a«+ 1) + 2o][(aa+ 1) -20] 

= (a2+l)a-4aS = o* + 2a«+l-4a2 = a*-2a2+l. 

36. (ja + 2ar-3)(aa-2ar + 8) = [aa+(2ar-3)][x3-(2ar-3)] 

= a^-(2ar-3)a = x*-4aa+12ar-9. 

87. (««+mn + n«)(m«-TOn + n«) = [(TO« + n«) + i«n][(m« + n2)-mn] 
= (««+ ii«)« - iii«n2 = TO* + 2 m«n« + n* - i««n2 = m* + m«iia + n*. 

Alt. 97. — Page 47. 

2. (ar+7)(ar + 6)=xa+12x + 85. 7. (a:+l)(x+12) = a:a+18ar+12. 

3. (ar-8)(x-4) = «a-7ar+12. 8. (ar-7)(a:+2) = x3-5ar-14. 

4. (a:+8)(ar-2) = a:a + 6ar-16. 9. (a:-8)(a:-6) = a:a-14ar+48. 
6. (2r-3)(x + l)=a:a-2x-3. 10. (ar+0)(a:-6) = i3+4a:-.46. 
6. (x-6)(ar+6) = a:a+ar-30. 11. (a:-8)(ar-0) = :ca-17x+72. 

12. (k + 4OT)(ar + 6TO) = «a+10mx + 24m«. 

13. (ar-6a)(ar+a) = xa-4ajr-5o«. 
14 (a+6)(a-46) = a«-8a6-46«. 
16. (a + 66)(a + 86) = a«+13a6 + 40fia. 

16. (xa-8)(x3-.7) = x*-.10xa + 21. 

17. (x» + 2a)(x»-6a) = x«-4ax«-12o«. 

Art. 98. — Pages 48, 49. 

4. ^n|l = x + 9. 7. lnH!=i + « + ««. 

.r — 9 1 — TO 

5. ?^ril^* = 6-4a. 8. 2il=| = a« + 2a + 4. 

6 + 4a a — 2 

6. £i±l = xa-ar+l. 9. ?Ii^ = 9-3ar + a«. 
x+ 1 o + a: 



CHAPTEB Vn. — PAGES 46, 47, 48, *». SO. 41 

x«+4x ar — y* 

IL '^^^iM^.j^^^x+ie. 15. ?I±^=9-8xy« + ar«y*. 

ar — 4 8 + a:y« 

12. lril2!!^i + 2« + 4««. 16. ^'l°'-y =7a + 116». 
1— 2m 7o — 116* 

13. S^±^ = a2-7a + 49. 17. ?i^i±4- = 16m«-4i«iiH«* 

a + 7 4w + n* 

18. £LtJ|5i(? = x«-6xy + 26y«. 
ar + oy 

j^ 27£;2(iziM^ = 9«ay«+12ary2+16A 
Sary — 42 

20. ^^^*-^^^ = 6a« + 9M. 

6fla-96c» 

21. ?^i±i?5£!2! = 49-85ary + 26a:ay«. 

7 + 6a:y 

22. ?i^inM«? = l6w« + 24m»a+36»*. 

4 m — 6n^ 

23. Z?E£!2i±M^ = 81x«ya-72x«y2a + 642*. 

Art 101. — Page 50. 
a — b 

a? + y 

6. ?!±?! = m«-.m«n + m*ii«-m«n«+m2n*-mn6 + n«. 
m + R 

6. 5ln5! = m« + m6n + in*n*+ »«'«» + TO^* + '»«*+«•• 
m — n 

7. L::i£^ = l + x+:Ea + x». 10. 2i±i. = a4-a8 + a2-a+L 

1-ar o+l 

a £i=ll? = x» + 2x^ + 40, + 8. 11. l=^* = l+n+nHn«+n* + n6. 
X— 2 1— n 

9. J-:f!* = l + a + a«+a« + a4. 12. £in|i=rx« + 3a:a + 9ar + 27. 
1— a *— « 



42 KEY TO ACADEMIG ALGEBEA. 

13. £i=^ = ap4^2x«+4a» + 8x+16. 

14. =-— ^=d6-.2a4 + 4o«~8aa+16a-a2. 

CI + ^ 

16. *'^^ = a« + 2a:» + 4a^ + 8a:«+16:ta + 82ar + 64. 
yj ^^^ = ap*-.8a:» + 9xa-27a: + 81. 

TO — 2n2 

20. ^^5-±;^=16a*-8a«6 + 4a«6a-.2a6» + M. 

2a + 6 ^ 

21. 5^^^^^=TO* + 3TO«ii + 9m2»a + 27»m«+81«*. 



CHAPTERS Vn.. VIIL— PAGES 00. 51, 52, 5i. 43 



CHAPTER Vin. 

Art 104. — Pages 51, 52. 

3. ar(ar + 6). 9. o«(a8-2a2 + 3o-l> 

4. 8ma(TO-4). 10. 12x^y(Sx'^6y*^7a^y). 

5. 4fl(4a«-3). 11. 7»Mi(8m2+5n«-2). 

6. 9c«rf(3crf+l). 12. 14a:V(«-102ry + 6aaya). 

7. 12wi«(6n*-»»). 13. 18a«(3fl26»-4aca-6rf). 

8. 5ar(a:a + 2ar + 3). 14. 24c«rf*(4carf+ 6d»-6c»). 

Art. 106. — Page 52. 

3. 6(o + ar) + y(a + ar) = (a + ar)(6 + y). 

4. c(a — m) + rf(a — m) = (o — m) (c + rf). 
6. x(x+2)-y(x + 2)=(a: + 2)(ar-y). 

6. *(x — a) — 6(a: — a) = (af — a) (a: — 6). 

7. a\a - 6) + 6«(a - 6) = (a - b)(a^ + 6«). 
a a2(a-6)-62(o-6) = (a-6)(a«-6«). 
9. a:(a: + a)— 6(a:+a) = (a: + a)(ar — 6). 

10. »n(xa-.y2) + n(a:3-y2) = («+„)(xa-y«). 

11. j3(a: + 1) + (a: + 1) = (ar + l)(a:2 + i). 

12. 2:ca(3ar + 2)-3(3a: + 2)=(3a: + 2)(2i3-3). 

13. 4c(2ar-3y) + rf(22r-3y)=(4c + rf)(2ar-3y). 
14 3ii(2-7ma)-4m(2-7i«2) = (3n-4m)(2-7iii2). 

Art. 110. — Pag« 54. 

3. (ar + y)«. 6. (a -5)2. 9. (x« + 6)«. 

4. (2 + m)a. 7. (y + l)«. 10. (n«-10)«. 
6. (x-7)a. 8. (iii-l)«. 11. (xy + 8)« 
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12. (l-6a6)a. 18. (x« + 4:ca)«. 24. (2a«6+ 18a62)2 

13. (4m-a)2. 19. (aja + Oc)*. 26. (4x8- 15wn)2, 

14. (aa + a)a. 20. (6ar-7y«)«. 26. (a- 6 +1)2. 
16. (jr«-2a:)«. 21. (8 a:* - 11 x«)a. 27. (a: + y-8)2. 

16. (6m-8n)2. 22. (8a2+ 106carf)*. 28. (i3-a: + 3)2. 

17. (2a+116)«. 23. (8 x* - 10 x«)a. 

Art 111.— Pages 55-57. 

3. (ar + y)(a:-y). 9. (1 + 7ary)(l -7ary). 

4. (ar+l)(a:-.l). 10. (a6» + carf*)(a6»-carf*). 
6. (2 + a)(2-a). 11. (7m + 10n«)(7i«-.10n«). 

6. (8iii + 2)(3m-2). 12. (6xa + 9y)(6xa-9y). 

7. (3ar + 4y)(3a:-.4y). 13. (8a + 11 6c) (8a -116c). 

8. (5a + 6«)(6a-62). 14. (12ary«+16«^(12a:ya-16««). 

15. [a + 6 + (c + rf)][a+6-(c + rf)] = (o + 6 + c + cO(« + *-c-rf). 

16. (a — c + 6)(a — c — 6). 

17. [i« + (a:-y)][i«-(a:-y)]=(iii + x-y)(m-ar + y). 

18. [m2 + (m-l)][m2-(m-l)]=(ma+m-l)(m2-TO + l). 

19. [a:-c+(y-rf)][ar-c-(y-rf)] = (x-c + y-rf)(ar-c-y + rf) 

20. (a-8 + 6 + 2)(a-3-6-2) = (a + 6-l)(a-6-5). 

21. (2x+m + a: — m)(2x + »» — a:+f«) = 8a:(x + 2m). 

22. (3a + 6 + 2a-3)(3a + 6-2a + 3) = (5a + 2)(a + 8). 

26. (x + y)a-4 = (ar + y + 2)(ar + y-2). 

27. (a-6)2-c2 = (a-6 + c)(a-6-c). 

28. a2-(6-c)2 = (a + 6-c)(a-6 + c). 

29. a2 — (6+c)2 = (a + 6 + c)(a — 6 — c). 

30. (c + rf)2-l = (c + rf+l)(c+rf-l). 

31. 9-(x-y)2 = (3 + a:-y)(8-ar + y). 

32. 4m* - (1-26)2 = (2ma+ 1 - 26)(2m2- 1 + 26). 

33. (2a-6)2-9d2=(2a-6 + 8rf)(2a-6-8rf). 

34. (a-iii)a-(6 + »)a=(a-i» + 6 + ii)(a-in-6-n). 
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35. (ar-.c)«-(y-<0*=(x-c + y-«0(a:-c-y + (0. 

36. (a + m)*— (& — n)a= (a + TO + 6 — n)(o+m — 6 + n). 

37. (a + c)2-.(6 + rf)a=(o + c + 6+rf)(a + c-6-.d). 

Art, 114.— Pages 59, 6a 

6. (x + 2)(x + 8). 30. (ar+12)(x-8). 

6. (a:-l)(x-2). 31. Cy + 5)(y-22). 

7. (y + 4)(y-2). 32. (x - 6) (x - 18). 

8. (m-10)(m + 8). 33. (x+ 14)(x-.7). 

9. (a-2)(a-9). 34. (a + 7)(a + 15). 

10. (x + 3)(x-2). 35. (x-10)(x-13). 

11. (c+l)(c + 8). 36. (o«+18)(a2-.8). 
12- Cy-7)Cy + 6). 37. (xa+ 5)(xa-24). 

13. (a -3) (a +16). 38. (c«+ l)(c« + ll). 

14. (x-3)(x-7). 39. (xy»+12)(xy«-.10). 
16. (x + 4)(x + 9). 40. (a62 + 9)(a6a-16). 

16. (n-10)(n + 9); 41. (nx + 6) (nx + 20). 

17. (x-8)(x + 2). 42. (y*-7)(y*-13). 

18. (m + 9)(i« + 7). 43. (aa6«-8)(a«6« + 6). 

19. (fl-4)(a-ll). 44 (m2 + 29)(mS-.8). 

20. (y + 12)(y-6). 47. (a-x)(a-2x). 

21. (x-l)(x-.10). 48. (x+lly)(x-.6y). 

22. (ill + 10) (m- 8). 49. (1 + 6a)(l + 7a). 

23. (n + 6)(n + 17). 60. (m - 8 n) (w - 7 n). 

24. (x-16)(x + 6). 61. (a-86)(a + 76). 

25. (fl-18)(a + 2). 62. (a6 + 9c)(a6-5c). 

26. (x+7)(x-6). 63. (l-5x)(l + 2x). 

27. (c-2)(c-.16). 64 (aa + lla)(a2 + 4a). 

28. (fli-ll)(iii + 8). 66. («-13x5^a)(« + 8xya). 

29. (x + 5)(x + 16). 66. (a + 6+ l)(a + 6 + 4). 
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67. ll-a)(l-8a). 61. (a + 25)(a + 66). 

5a (6«+18a)(6a-4«). 82. (l-8:ry)(l-6xy). 

69. (i»-n + 2)(m-n-l). 63. (a-2j-4)(a-6 + 1). 

60. (x«-10ar)(a:« + 6ar). 64. (3fiif^ + 12z)(^a^y^--Uy 

Art. 117.— Page 62. 

3. (a + xXo^-ax-¥a^)> 10. (3a:- l)(9jca + 3ar+ 1). 

4. (m-n)(ma+«n + n«). 11. (2c3-rf«)(4c* + 2c*d» + d»> 
6. (ar-l)(a«+a:+l). 12. (3 + 2a)(9-6a + 4a2). 

6. (ab'^cX<iV^-(^-^<^- 13. (iii-4iia)(m«+4mn« + 16n*> 

7. (l-2a:)(l+2x + 4ar«). 14. (4x-6)(16a:2 + 20ar + 26). 

8. (a« + 6«)(a*-.aV + 6*). 16. (5a+8i»)(25a«-15am+9m«). 

9. («a+l) (a:* -*» + !). 16. (4cd»+3)(16cad»-12cd» + 9> 

17. (6 - 2a6a)(26 + lOaft^ + 4ai%*). 

Art 118. — Page 62. 
2. (o-6)(a* + a86 + a26« + aJ8 + M). ^ 

a (ar + l)(x*-x« + x2-ar+l). 

4. (l-a)(l + a + aa + a« + a*). 

5. (» + n)(M« — 111*11 + m^rfi — m«fi« + mV — mn* + «•). 

7. (a-l)(a^ + a» + a* + a« + a2 + a+l). 

a (c — m») (c* + c^n + c2m2n« + cm^n" + »i*n*). 

9. (l + 2ii)(l-2n + 4n2-8n8+16n*). 

10. (3a:-y)(81:r* + 27a*y + 9x2ya + 3xy» + y*). 

11. (ar + 2)(:t«-2:c» + 4«*-8jr«+16x2-32a: + 64). 

12. (2-3a)(16 + 24a + 36aa + 54a8 + 81a*). 

Art. 120. — Pages 63, 64. 

1. ea«jr(a:« — a«) = ea«x(ar + o)(z — a). 

2. (l-2x)«. 

a (x«+l)(x«-l) = (x + l)(x«-.ar+l)(x-l)(a:« + »+l> 



CHAPTER Vm. — PAGES 60, 62, 63, 64. 47. 

4. (a+3)(a + 6). 

^5. a:(x + a) + 6(ar + a) = (jp + a)(ar + 6). 

6. (m-.8)(i» + l). 

7. x(2x* + l), 

8. 5(a8-l) = 6(o-l)(a2 + a + l). 

9. (a6 - erf) (a*6* + aSftScrf + a262c2^ + fljcSrf* + c*rf*). 

10. (i:2 + 4)(a:2_4)^(a.2^.4)(^ + 2)(*-2). 

11. a2(a8 - a2 + a - 1) = a2[a2(a - 1) + (a - 1)] = a^(a - l)(a« + 1). 
n2. 3(a:3 + 9ar+14) = 3(ar + 2)(a:+7). 

13. (x+2y — 3«)(r— 2y + 3z). 
^4. (a +106)2. 

15. 5a6c(fl-26-3c). 

16. 3a2(a«-.7a+10) = 3a2(a--2)(a-6). 
^17. (ar + 2y«)(a:a^2«y« + 4y2«2). 

18. 2a(a*~l) = 2a(aa+l)(a2-l)=2a(a« + l)(a + l)(a-l). 

19. l-.(a-6)2=(l + a-6)(l-a + 6). 

20. (ar-l)(x-7). 
^21. (1 + 3x)(1 + 9j:). 

22. 2xy(9ar2-y2) = 2ary(3a: + y)(3x-y). 
>'23. :r2(x7-l)=^a?J(a:-l)(a:« + a* + x* + x» + aa + «+l). 
^24. (2x^2+7)2. 
26. (a«+10)(a«-4). 
26. (a + 26)(a-206). 
>»27. 2^^(a:3 + y2 + 2xy — «2) / 

= 2ar3^[(x + y)«-«2]:r=2xy(x + y + «)(ar + y-«). 

28. 6jnii(2OT2_3OTn+ 4n2). 

29. 4a6(8a« + &«) = 4fl6(2a + 6)(4a2-2a6 + *2) 

30. (x2 + 9)(a:2-9)=(ar2 + 9)(a: + 8)(ar-3). 

31. y(i-y») = y(i + y*)(i-y*) 

= y(l + y*)(l + .y2)(l_^2)3=y(l + y4)(l + y«)(l+y)(l«y). 

32. x2(x+ 2) - (x + 2) = (x+ 2)(x2-l) = (x + 2)(x + l)(x- 1). 
^33. x3(l + 7x-30x2) = x2(l + 10x)(l-8x). 

34. (3x + y + x-2y)(3x + y-a: + 2y) = (4x-y)(2x + 3y). 

36. (iiix«-13)(mx»+5). 

36. 5x2(27 x»-l) = 6x2(3x-l)(9xa + 3r+l). 
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37. 2ary(a:a-xy + 30y3) = 2xy(*-6y)(ar+6y). 

38. 6xay(16y*-x*) = 6«ay(4y« + x2)(4y2-a:a) 

= 5a:2y (4ya + a:a)(2y + ar)(2y - ar). 

39. 8a6(aa + 6a + 9) = 8a6(a + 8)9. 

40. (x3+ya-^+2ary) (xa+y«-,8JL-2a:y)=[(ar+y)«-««][(a>-y)a - 2^] 

41. ac(a6-crf)— 6rf(«*-ccO = (a6 — crf)(ac — 6rf). 
^ 42. (a -11 6) (a -36). 

^43. 3ary(aJ^ + y6) = 32ry(a: + y)(a:*-x«y + x2y2-ary» + y*). 

44. (2m2-6ii)a. 

46. 8a6(a2 + a6-26«) = 8a6(o + 26)(a-6). 

46. a\a^ - y*) - 62(3,2 _ ^2) 

= (a2-62)(a:3-y2) = (a + 6)(a-6)(ar + y)(ar-y). 

'^47. (a-26-4)(a-26 + 2). 

48. (10a:ya + 9«)(10a:y2-9z). 

49. (fl« + 8)(a«-8) = (a + 2)(fl2-2a + 4)(a-2)(aS + 2a + 4). 

60. (xa + ar-6)(aa-ar + 6) = (x + 8)(z-2)(xa-ar + 6). 

61. (a« + 3fl-4)(a2 + 8a-10) = (a + 4)(a-l)(a+5)(a-2). 

62. (4m + n + 2m — 8n)(4m + » — 2iii + 8fi) 

= (6i«-2n)(2m + 4n)=4(3m — n)(m + 2n). 

63. (aa-62_c2 + 26c)(a2-6a-ca-26c) 

= [«2-(6-c)2][a2-(6 + c)«] 

= (a-^b — c)(a-'b-^c)(a + b-k'c)(a-^b''C). 

64. (10 + 3m2)(100-80i«a + 9m*). 

66. xa(a:-l)-(ar-l) = (xa-l)(a:-l) = (ar+l)(ar-l)(ar-l) 
= (x+l)(x-l)2. 

66. 3(a + 6)(a-6)-(a-6)2=(a-6)[8(o + 6)-(a-6)] 

= (a-6)(3a + 86-a + 6) = (a-6)(2a + 46) = 2(a-6)(a + 26). 

67. (o-6)2-(c + rf)^=(a-6 + c + «/)(a-ft-c-<0- 

68. (j:24.44.4y)(-ca^.4_4a.) = (jp + 2)2(x-2)a. 

69. (j:-y)(a:3 + j:y + y2)-8a:y(ar-y)=(ar-y)(a:a + 2ry + y«-3a:y) 

= (x-y)(xa-2ary + y2) = (ar-y)(ar-y)«=(ar-y)«. 
eO. (aa + a-4 + 2)(a« + fl-4-2) = (a2 + a-2)(aS + a-6) 
= (a + 2)(a-l)(a + 3)(a-2). 



CHAFtEBS ym., IX. — PAGES 61, 66, 67. 49 



CHAPTER IX. 

Art. 126.— Page 66. 

2. cfix. 6. Omn. 8. 12ar^M. 

3. Zed. 6. Uxy^. 9. 24a»&«. 

4. 18 a. 7. 16 a». 10. 17a«iii«. 

Art. 127.— Page 67. 

3. 6. 

8ox3_2fl«ar = aar(3a:-2a) 9a*-46« = (3aS + 26)(3a«-.26) 

aaara-8a62r=fla:(aj:-86) (Sa^ - 26)2 = (3a2- 26)2 

H.C.F. = ax. H.C.F.= 3a2-26. 

4. 6. 

a:a-y2=(a: + y)(a:-y) 2a«-2x3 = 2ar2 (j3- l)(xa + 1) 

ar« + y»= (ar + y)(a^gy + 3^^) 6x«-6a: =6^J^-_1) 

H.C.F.= ar+i^. H.C.F. = 2x (j^-V), 

7. 

8car + 21c-3rfx-21rf = 3(a:+7)(c-rf) 
a^-3ar-70= (ar + 7) (ar - 10) 



& 



9. 



H.C.F.= ar+7. 

in*fi + 2 i»2n2 + mvfi =mn(m-^ n)2 

»i*n + mn* = »iii(iii + n) (m2 . mn + n^) 
H.C.F.= mn(iii + n). 

8ar« + Ojc* - 120 a: = 3a:(x + 8) (z - 6) 

8aa«— Oaar — 30a = 3a(x + 2)(ar — 5) 

H. C. F. = 3(ar-6). 
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10. 

8ary-4y + 3x8-42= (3a:-4)(y+«) 
9aa-16= (3x-4)(3ar + 4) 

H.C.F.= 3x-4. 

11. 

ja_ a-42=(a: + 6)(j?-7) 
xa- 4ar-60=(a: + 6)(j:-10) 
aa+12ar + 36=(x + 6)a 



12. 



13. 



14. 



15. 



H.C.F.= ar-h6. 



a2-.l=(a+l)(a-l) 
a«+l=(a+l){a2-a+l) 
a« + 2a+l=(a+l)^ 
H.C.F.= a +1. 



4:ca-12a: + 9=(2ar-3)2 

4jca-9=(2ar-3)(2ar + 8) 
4ni«nar — 6m«n = 2 in2n(2x — 3) 

H.C.F. = 2x-3. 



x«-ar = ar(a:-l)(ar+l) 
x« + 9xa-10x = ar(ar-l)(a:+10) 

a!«-a: = a:(ar — l)(a:* + a:» + aj«+ar + l) 
H.C.F. = a:(ar-l). ""^ 



a«-8&»=(a-26)(a« + 2a6 + 462) 
aa-a6-263=(fl-26)(a + 6) 
oa_4a54.4^:^(a_26)« 

H.C.F.= fl-26. 



16. 



2ar«+ 2x8- 43. ^2x (x-l)(x + 2) 
3a:*+ 6lx«-^ Oxa^S^^a (a:_i)(a.+ 3) 
4x6-a0x*+16x» = 4a:»(x-l)(x-4) 

H.C.F,= X Cx-1> 



CSHAPTBB IX. — PAGES 67, 73. gl 

17. 

8in»-125=(2m-6)(4ma+10»i + 25) 
4m2- 25=(2to-6)(2»i + 5) 
4ma-20i» + 26=(2m-6)a 



18. 



H.C.F.= 2»rt-6. 



x*-16=(j: + 2)(j:-2)(xa + 4) 
a^— ar--6=(j: + 2)(ar-8) 
(xa - 4)2 = (g+2)g(g-2)« 

H.C.F.= ar + 2. 



19. 



ox* — 0fl«a + 8aar = oar (ar — 1) (a? — 8) 

2ax6-2aar = 2 oar (a: - 1) (a: + 1) (j^ + 1 ) 
H.C.F.= aar(a:-l). 

20. 

aa-6a = (a-6)(a + 6) 
flft— ja + oc — 6c=(a — 6)(6 + c) 
a»-.aa6 + a6a-6»=(a-6)(aa + 62) 

H.C.F.= a — 6. 

21. 

12aar — 3a + 8cx — 2c=(4x— l)(3a + 2c) 
16a:3_i =(4a;-l)(4ar+l) 
16xa-8a:+l = (4a:- 1)2 

H.C.F.= 4ar-l. 



1. 



Art. 131.^PagQS 73, 74. 

ara + a:-6)2a:2«iia.+ i4(2 
2x8+ 2x-12 

-13X + 26 



Divideby — 18, x — 2)a:a+ x — 6(x + 3 
x2 — 2x 



3x-6 

3x-6 H.C.F. = x — 2. 
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2. 

6a:a-7x-24)12x3+ 8ar-16(2 
12xa-14x-48 



22 a: + 33 

Divide b7 11, 2x+ 8)6x3- 7ar-24(3ar-8 

-16a:-24 
H.C.F. = 2ar + 8. -16x-24 



2o»-6a + 3)4a8-. 2a2- 9a + 7(2a + 4 
4a« — 10a2+ 6a 

8aa-15a+ 7 
8a3 — 20a + 12 

6a- 6 

Divide by 5, a-l)2a2-6a + 8(2a-8 

2aS — 2a 



-8a + 3 
H.C.F. = a-l. -8a + 8 



40x8- 51ax+ 14a« 



24a!«+llaa:-28a2)120x3-163ax+ 42a2(6 
120 x«+ 56a3r-140ag 

- 208 aa: + 182 a2 

Divide by— 26 a, 

8x-7a)24x2+llax-28aa(3a:+4a 
24xa-.21ag 

32 ax — 28 a2 
H.C.F. = 8x-7a. 32ax-28aa 



CHAPTEB DL — PAGE 73b 5$ 

6. 

(6a%-2da6+206)-i-6=daS-2da + 20. 

(8a« -22a3+ 6a) -«-a = 8aa-.22a+ 6 

3 



da^ - 28a + 20)24aa - eOa + 15(4 
24a«-92a + 80 

26a -66 

Divide by 18, 2a-6)6aa-28a + 20(8a-4 

6aa-16a 



— 8a + 20 
H.C.r. = 2a — 6. — 8a + 20 



6. 

(a^—bma^+^m^x) -i- x = a:« — 6mx + 4m* 
(a* - ma* + 8maa:« — 8m»ar) -j- ar = x« — ma* + Smaar — 8m«. 

a:« — 6mx + 4ma)a*— mx^+ 3m«x— 8m»(x + 4w 
a:* — 6mara-f- ^f/flx 

4ma*— m^ar— 3m« 
4ma:« — 20m2a:+16m« 

19 m^ar- 19 m« 

Divide by 19 m*, x — m)a:* — 6TOa: + 4m*(j: — 4w 

jfl— mx 

— 4mjr + 4m* 
H.C.F. = x(x — w). — 4wa: + 4m» 

7. 

(6m«na + 68 mna + 83 n*) -f.n« = 6m3 + 68m + 88. 

6mS + 68m+38)10m>+ 31 m^- 20m- 21(2m-17 
10m«+116m2+ 66m 

- 86ma- 86m- 21 

- 86ma-986m-661 



900m + 640 



Divide by 180, 6m + 3)6m3 + 68m + 33(m + H 

6ma+ 3m 

66m + 33 
H.C.F.=:6m4-8. 66m + 33 
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8. 

(2a* + 8o»ar-9aaa:«)-«-aa = 2aa+3a:r-9a:a. 

2a« + 3aa:-9a:«)6o»-17aaar+14ax»- 8x»(3a-lS* 
6a«+ 9a^x^21ax^ 

-.26aajr + 41aa:a-. 3x» 
--26a«z~39aj«+117g« 

80cwa-120x« 



DiTideby40a:a, 2a-3x)2a* + 3<w-9jra(a + 8:r 
2aa-3oar 

6ax — 9a:« 
H.C.F. = 2a-3z. 6ax-^9a^ 



x» -8 





-6*a+ll« + 2 




«» - 8 


Changing signs, 
6ara-llx. 


6 

-2)6:c» - 48(ar 
6a:«-.llara- 2x 




llara+ 2a:- 48 
6 




66ara+ 12a: -288(11 
66*a-121x- 22 




133X-266 


DiYide by 133, 


x-2)6a:a-llx-2(6x+l 
6ara-12a: 


H.C.F. = x-2. 


X-.2 
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10. 

2««-3x«-rx + l)6x«- ara+ 8ar- 2(3 
6a*— 9xa— 3a:+ 3 

2a*- 3«a- x+ 1 
4 

8ai« + 6x-6)8a*-12ara- 4ar+ 4(x 

-18a:a+ a:+ 4 
4 



-72ara+ 4x+16(-9 
-72a*-64a: + 46 



68a:-2» 

Divideby20, 2ar-l)8a:a+ 6a:- 6(4x + 6 

8a^- 4x 

lOx- 6 
H.C.r. = 2x-l. 10a:- 6 



11. 

(6«*-29m%i + 43m«n«-20«n«)^w = 6««-29m2n + 43«n«-20«« 

6jii8- 29m2n+ 48TOn2- 20n« 

4 



8iiia — 22 «n+ 5 n«)24 m«- 116 in2n + 172 inn2- 80n«(3m 
24»«- 66m2n+ 16 mn« 

- 50i»2n+167mn2- 80a« 
4 



- 200 m2n + 628 nin2 - 320 n«(— 25 n 

- 200 i»2n .+ 660 mn^ - 125 n* 



78 mn2- 196 n8 

DiTideby 39n«, 2m-5n)8m2-22mn + 6n2(4)ii — n 

8ir2 — 20fnn 

— 2fnn + 5n2 
H.C.F. = 2m-5j». - 2mn\6rfi 



56 KEY TO ACADEMIC ALQEBRA. 

12. 

(3x«-12a:»-3jra-6x)-i-8x = «*-4jra-x-.2. 

a^ + 2jra + x + 2)a:* -4x2- x-2(x-2 

jf* + 2g«+ a:« + 2g 
-2x»-5jra-.3jr-2 
-2x«-4ga-2ar-4 
— a:2_ a. + 2 

Changing iigns, a:« + x-2)x» + 2a:a+ ar + 2(x+l 
a:»+ j:«— 2x 

a:« + 3x + 2 

3ga+ a? — 2 

2jr + 4 

I>ividingby2, x + 2)a:«+ x-2(x-l 

a:« + 23? 
- x-2 
.% H.C.F. = a: + 2, - j-2 



13. 

(oo:* — oo:* — 202* + 2flur) -i- ox = X* — 2^ — 2 X + 2. 
(ax* — 3ax« + 2ax> + axS — cu:)-T-ax = x« — 3x> + 2x3 + x^l. 

a:»-jfa^2x + 2)x*-3x« + 2xa+ x-l(x-2 

g4- x«-2xa+ 2x 

-2x« + 4x2- x-1 

-2x» + 2xa+ 4x-4 

2xa- 5x + 3 

3*^ ^a— 2x+2 
2 



axa-5x + 3)2x»-2x2- 4x + 4(x 
2x« — 6x«+ 3x 

3x3- 7x + 4 



6xa-14x + 8(3 
6xa-16x+9 
x-1 

x-l)2xa-6x + 3(2x-8 
2x8-2x 
.*. H.C.F. = ax(x-l) -3x + 8 
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14. 

(3a:* + 6x»-3x-6)-f.8 = «* + 2««-a:-2. 

a:4«a^4.2jfa + a: + 3)«* + 2a^ — a:— 2(1 

a:*— a:»+ 2a:«+ a:+ 3 

3x«- 2a:a- 2x- 6 

«*— a^+ 2a:a+ x+ 3 
3 



3jr»-2a:a-2x-6)3«*-3a^+ 6af»+ 3a:+ 9(a: 
3j*-2g«- 2ga-> 6x 

— a*+ 8a5«+ 8ar+ 9 
3 



-3x» + 24a« + 24jr + 27(-l 
-8x»+ 2a:«+ 2x+ 6 



22«3 + 22jr + 22 

DiTiding by 22, «« + «+ l)8x«-2a:«-2ar-5(3x-6 

3a^+3a:« + 3ar 

-5«a-5a:-6 
.•.H.C.F. = a5« + x+l. — 6a:« — 6x — 6 



15. 

a«4-aS — 6a> + a + 3)a« + 2aS — 6a3— a + 2(l 
a*+ a**6a^+ a + 3 

aS -2a-l 

o«-2a-l)a*+ a«-6aa+ a + 3(a + l 
a* — 2a«— a 

a« — 4a« + 2o + 3 
o8 -2a-l 

-4a3 + 4a + 4 
I>iTidiiigb7-4, a9-a-l)a« -2a-l(a + l 

a^— o-l 
•.H.C.F. = aa-a-l. a^- fl~l 



58 KEY TO ACADEMIC ALGEBRA. 

16. 

(jfi + x*^ x»-2j^-2x)-*-« = s* + ««- «a-2x-.2. 

a:4_j^.6a« + 2« + 6)a:*+ a^~ a:«-2x-2(l 
a*^ g«~6arg + 2x + 6 

2a:»+4ara-4x-8 

Dividing by 2, 

x» + 2a:«-2x-4)a*- x»-5a:a + 2x+ 6(x-.8 
j* + 2x«->2xa-4x 

-3x»-3x« + 6x+ 6 
-3x«->Cja + gx+12 

3x8 - 6 

Dividing by 8, xa-2)x» + 2xa-2x-4(x+2 

x» — 2x 

.\H.C.F. = x(xa-2) 2x« -4 

= x»-2x. 2x« -4 

17. 

(15a2x«-20a«xa— 66aax-30a»)H-5a« = 3x«-4xa-13x-6. 
(12 6x« + 20 6x8-16 6x-166)-T-46 =3x»+5xa- 4x-4. 

3x»-4x«-13x-6)3x»+ Sx^- 4x- 4(1 
3x»- 4x8- 13x- 6 

9xa+ 9x+ 2 

Sx»-. 4x«- 13x- 6 
8 

9x* + 9x + 2)9x»-12xa- 39x-18(x 
9x»+ 9x8+ 2x 

-21x3- 41x-18 



-63xa-123x-64(-7 
-63xa- 63x-14 



-60X-40 

Dividing by -20, 3x+^)9x3 + 9x + 2(8x"+l 

9x3 + 6x 

3x + 2 
.%H.C.F.=:dx-|-2. 3r + 2 



CHAPTER IX. — PAGE 73, 74. 69 

18. 

a* + oSjr + a^afl + ax» - 4x*)a* + 2 o«ar + 3 a^arS ^. 4 aa4» _ 10a:*(l 
V4. a8j:+ aaa:a+ g^gS, 4^4 

a8x + 2a2xa+3ajc8- 6j:* 

Diyiding by x, 

o» + 2a2a: + 3ax2-6x«)a*+ a8a:+ aT-a^^- aofi^ 4a:*(o-«r 
g*4-2o»g + 3a«a:g^ 6aj;» 

— o«x — 2aaa:2+ 7oj:»— 4j:* 

~ o»x-2a«a:a~ 3aj:»+ 6^ 

10oj:»-10j:* 

Dividing by 10 x», a - x)a« + 2a»x + 3aa:3 _ 6x«(o3 + 802 

g* ^ g^z +6x* 

3o2a: + 3ax2 — 6x» 
3a«ar — 3<fcr« 

/. H.C.F. = a-a:. 6aa:«-6j« 

19. 

(x» + 3«* + 2x)-r.x = ar* + 8x« + 2. 

a4 + a4i + ara-l)x* + 8x» +2(1 

z*+ j«+ gg — 1 
2x»- a^-\-Z 

a:*+ «•+ «a -1 

2 



2««-aa + 3)2x* + 2x» + 2a:3 -2(a: 

2a:*— j:» +3ar 

8«» + 2a:3-3x- 2 



6x« + 4ar2-6a:- 4(3 

7xa-6a:-13 

2x«- a:3 +3 

7 



7:c«-6x-13)14a:«- 7a:a + 21(2x 

14a:«-12a:g- 26x 

6a:a+ 26x+ 21 

7 



36a:«+ 182 a: +147(6 
36a^i- 30a:- 65 



212ar + 212 

Diridiiiff by 212, jr+l)7a:2_ 6a:- 13(7 ar ^13 

7a:g+ 7ar _ 

-13a: -13 

.•.H.C.F. = a:+l. -13X-13 



60 KBY TO ACADEMIC ALGEBRA. 

20. 

3a:*~3j«.y~93^^a+16j:.y«~18v^ 
-2x»y + 8a:3y2.22jry« + 28y* 
Dividing by — 2y, 
j:»-4a:ay + llxy«-.14y«)a:*- x«y- 8x«y«+ 6xv«- 6w*(x + 3» 

3x»y-14x«y2+19xy«- 6y* 
8 j«y ^ 12 jr^yg -f 33gy» •- 42.v* 
- 2aray«-14xy« + 86y* 
Dividing by — 2yg, 

a:a+7xy-18y«)x«-. 4a:ay+ llxy^- 14y«(x-ll« 
x«+ 73^y- 18gyg 

-lla^iy+ 29xy2- 14 y« 

-llxgy- 77ary«+198 , v» 

106xya-212y« 

Dividing by 106y«, x - 2y)a:a + 7xy - 18ya(x + 9y 

a* — 2gy 

9xy — 18y« 
.-. H.C.F. = x-2y. 9ary-18ya 

21. 

2ar*-6x» + 6xa-6ar + 8)2a;*-7x» + 4«a+ 5x-8(l 
2x*-6j:» + 5x«-- 5g + 3 
-2x»- j:3+10a:-6 
Changing signs, 

2a:»+a:a-10x + 6)2a:*-.6x»+ 5a:a_ s^.^. 3(^-8 
2x*+ j«-10ga + 6x 
-6x«+16xa-llx+ 8 
-6g«- 3a:a + 30g~18 
18xa-41x + 21 

2x«+ a:«- 10a:+ 6 

9 

18xa-41x + 21)18x«+ 9x2- 90 ^p^ 54(3. 
18x»--. 41x«4- 21x 

60x3- nia;4. 54 
9 



460x3- 999x4-486(26 
460x8 -1026X + 626 



Dividing by 18, 2x - 3)18x2 - 41 x + 21(9x - 7 

18x«-27x 

-14X + 21 
.-. H.C.F. = 2x-8. -14X + 21 
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3a*— 2o»6+2a262— 5a6«— 2ft*)6a*— a«6 + 2o«62— 2a&>— 6*(2 

6a*-4o«6 + 4o«6a->10oy-4M 

3a«6-2o«62+ 8a6« + 3M 

DiYiding by 6, 

3o«-2a«6 + 8a6« + 8ft»)8a*-2a«6 + 2aa6a-.5a6«-2M(a 
3a*-.2a»6 + 8a«6a + 8a6» 

-6a262-8afc'-.2M 

Dividing by- 2 6», 8a« + 4a6 + 6^)3«»-2a26+ 8afi» + 36«(a-26 

-6a26+ 7a6a + 36« 
-6a«6- 8afi»-2ft» 

16a6a+6ft» 

Dividing by 6&3, 3a + &)8a3 + 4a5 + l^(a + 6 

3a3+ a5 

3a& + 6> 
.-. H.C.r. = 3a + fii 3a6 + 6« 



Art. 132. — Page 74. 

2a:a-6x-42)4a:«+ 8:r-21(2 
4a:a-10a:-84 



18jr + 63 

Dividing by 9, 2x+7)2«8_ 5x — 42(a:-6 

2ar»+ 7x 

-12a: -42 
-12X-42 



2«+7)6a^ + 23x+7(3x+l 
6a^* + 21a: 

2x+7 
.H.C.F. = 2x + 7. 2x + 7 



g2 KET TO ACADEMIC ALGEBRA. 

2. 

U^s- SOar + lO 



12 ««- 28«— 6)84 a:2 - 234x + 60(7 
84x2-196x-36 



- 382 + 05 



Dividmg by - 19, 2x - 5)12ar2 - 28x - 5(6x + 1 

12x«-30a: 



2a:-6 
2ar^6 



8ar-6)10a:a«iia,„35(5^ + 7 
10x8 -26x 



14a: -85 
.H.C.F. = 2x-5. 14jr-86 



8. 

15)11*4- 4inn— 4n' 



6m«+7mn + 2n2)30ma+ 8mn— 8n«(6 
80iiia + 36inn + 10na 

— 27mn — 18n« 



Dividing by— On, 3fii + 2n)6mS+ 7mn + 2n2(2m4-ii 
6iii* + 4inn 

3mn + 2n2 
3mn + 2n'' 



Jm + 2n)3m8 — 7 ?n2n — 12 mn2-4n«(m2 — 8mn — 2«« 
Stffi-\-2mH 

^9m2n-12mn2-4n» 
— 0w2n— 6mn« 



- 6mn2 — 4n« 
.•.H.C.F.5=8m + 2n. — 6mn2-4n» 
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6d34-l3a^6)6a«+19a^+ 8a*5(a+l 
6a«+13a2— 6a 

602+130 — 5 
6a3+13o — 5 



80^+ 2o2+ 2o— 1 
2 



6«a+18o-.6)6a«+ 4oa+ 4o- 2(a 
6o«+13o2— 5o 

— ^^2+ 9o— 2 



-I802 + I80- 4(-8 
-18o2-39a+15 



570-19 

Dividing by 19, 3a — l)6a2 + 13a — 5(2o + 6 

6o2— 2a 



15a -6 
/. H.C.F. = 8o-l. I60-6 



a*+3a:a-6ar-8)*»+6j!«4-2:r-8(l 
aH» + 3a^ — 6x — 8 

2xa + 8x 

Dividing by 2x, ar + 4)a« + 3ara-6x-8(a:a-a:— 2 

x» + 4ar3 

- ar2-6x-8 

- a:2-4x 

-2a:-8 
-2ar-8 



a: + 4)x«-8x»-16x + 48(a:a-7x+12 
x« + 4a:a 

-7aa-16a: + 48 
-7a:2-28ar 

12X + 48 
B.C.T. = x + 4. 12X + 48 



64 KEY TO ACADEMIC ALGEBRA. 

a 

jr»-7x+6)x« + 3a«-16ar+12(l 
3fi — 7x+ 6 

8ar»- 9x+ 6 
Dividing by 3, a:«-8x + 2)x« -7x + 6(ar + 8 

8ar» — 9x + 6 
8af — 9£+6' 

a«-8x + 2)x«-6jra + 7x-8(x-2 

— 2a:«+5x — 8 
-2ja + 6x-4 

- x+1 
Changing signa, x — l)a:3*dx + 2(r — 2 



-2x + 2 
H.C.F.=:x-l. -2x + 2 



2a«-8aa-6a + 6)2a« + 8aa-8a-12(l 
2a* — 8o« — 5a+ 6 

6aa-8a-18 

Dividing by 8, 2aa-a-6)2o» — 8aa — 5a + 6(a — 1 

2o«— o« — 6a 

— 2aa+ a + 6 

2a«-a-6)2a»-a«-.12a-9(a 
2o» — a2— 6a 

- 6a-9 

Dividing by -8, 2a + 3)2a«- a-6(a-2 

2aS + 8a 

-4a-6 ' 
/. H.C.F. = 2a4-8. -4a-6 



CHAPTERS IX., X. — PAGES 74, 70. 



65 



CHAPTER X. 

Art. 136.— Page 76. 



6aS6 =2'S'M 



.-. L.C.M. = 2.8.a«6a 



12y«s=r2«.3. y^ 
L.C.M. = 2a.3.6.aay«8 



8. 



16a:3y--2*. a:*^ 

42y*2=2 .3.7- y^z 

L.C.M. = 2*.8.7.a«y»« 
= 836*V». 

8c«rf» = 2«. <Ai» 

lOoc =2 • 6-ac 
18a3(/=2 .d>. a^ d 



.L.C.M.= 2«.8».5.a«carf» 
= 360a«c«rf». 



d0m3 = 2.8 .6. 
27»a= 3». 



L.C.M. = 2.3«.6.i««n« 
= 270 man« 



6. 



6a6 = 2-3« a6 

106c=2. 6. he 
Uca = 2- 7*a c 



i. C m.. ^ 


2. 


3.6 


► . 7 . aftc 


= 


210 a6c 




a6&3 = 






a»62 


9a«M = 




32. 


a«6* 


12a2ft»=r 


22 


.8 . 


a«6« 



.-. L.C.M. = 22. 32.066* 
= 86a»6*. 



9. 

24mM = 
80n2y = 
32xy2 = 

.•.L.C.M.= 
10. 



2« . 8 . 
2 .3.5. 
r2». 



»• a« 



'y* 



2* . 3 . 6 . m«n2a^y2 
:480in<n2x2y2. 



36xy228 = 
63x»y«2 = 
28jr2ySs = 

.L.C.M. = 22.82.7.x»yM 
= 252x«y««». 



22.32. xy2,8 

32 . 7 . x»y «2 

22 . 7 . a:2y8^ 



11. 



40a26d» = 2«. 6.a26 rf» 
90ac«rf* = 2 .32.5.0 c«c?* 
64ft»cd2 = 2 .38. ft»cd2 



. L.C.M. = 28 . 38 . 6 . a2e>8c8rf* 
= 1080o268c8rf*. 



KEY TO ACADEMIC ALQEBBA. 



^ 3. 

^ -y«= (ar +y)(ar-y) ««- l = (ar +l)(x-l) 



Art 137 — Pages 76, 77. 
3. 

.L.C.M. = y(x '\-y)(x-^y) .•.L.C.M.= (x + l)(a:-l)(x-8) 

= y(^-y'). =(a:a-l)(ar-8). 

4. 

8a«6 + 8aA»=2«. a6(a + 6) 

6a -66 = 2 -8. (« -&) 

/. L.C.M. =2«.3.a6(a + 6)(o-6) 
= 24a6(oa-6a). 



m« — n« = (ill + n)(m — r) 
.-. L.C.M. =(fn + n)(m-n)(»ia+mn + n2) 



6. 7. 

a-6 = a-6 a:«-2a:y+ ya= (x-y)a 

a'-4afe4-86g= (a-6)(a-3fe) x»y~:cy8= xy(x+y)(ar-y) 

.•.L.C.M. =(a-6)(a-36) .-.L.C.M. =ary(x+y)rx-v)». 

= aa-4a6+36a. 

8. 

2a2 +2fl6 =2 . a (a + 6) 

3a6 -362 = 3. 5 ^^^^^ 

4o2c-46gc = 2«. c(o + 6)(a. .6) 

/. L.C.M. = 28.3.o6c(a + 6)(o~6) 
= 12 a6c(aa — 62). 

9. 

a:« + 2ar-36a2= (ar-5a)(x+ 7a) 

a:a-2ar-16aa = (x+3a)(a:-5a) 

.-. L.C.M. = (ar + 3a)(ar-5a)(ar+7a). 



CHAPTER X. — PAGES 76, 77. g7 

10. 

aw + fi^ = « (m + ») 

mn — n^ = n (m — n) 

m^ —rfis: (m + n) (m — ») 

/. L.C. M. = n(in + n)(m-n) 



11- 

oar — 2a + 6x — 26 =(a + 6) (x — S 

a2-2a6-362 = (a + 6)(a-36) 



.-. L.C.M. = (a + 6)(a-36)(a:-2). 



12. 



««* + a*x = ax (x + a) 
xa-a2 = (x + o)(x-a) 
x» — a» = (x — a)(x8 + gx + a«) 

.-. L. C. M. = ox (x + a) (x — a) (x^ + ax + a«) 

= ax (x + a) (x* — a*). 

13. 

8(a2-62) = 2«. (a+6) (a-ft) 
6(a +6)2 = 2 .3.(a + 6)« 
12(a -^6)2 = 22.3. (a-6)a 

.-. L.C.M. = 28.3.(a+6)2(a-6)2 
= 24(a + 6)2(a-6)2. 

14. 

x»-10x2+21x= x(x-3)(x-7) 
ax2+ 6ax — 24a = a (x-3) (« + 8) 



.'. L.C.M. = ax(x-3)(x-7)(x + 8). 

16. 

x2-l =(a:+l) (x-l) 

xa-2x+l= (a:-l)2 

xa + 2x+l = (x+l)2 

.-. L. C. M. = (x + 1)2 (x - 1)* 
= (x2-l)2 
=x*-2x2+l. 



68 KEY TO ACADEMIC ALGEBRA. 

16. 

2- 2ara = 2 • (l + a:)(l-x) 
4- 4a: =2«. (l-ar) 

8+ Bx =2«. (l + ar) 
12 + 12ara=22.3. (1 + «*) 

.-. L.C.M. = 2«.3.(l + a:)(l-a:)(l + aa) 
= 24(l-ara)(l + iBa) 
= 24(l-2r*). 

17. 

a^+6*+ 4 = (a:+l) (* + 4) 

aa + 2a:- 8= (a:-2) (x + 4) 

aa + 7a:+12 = (a: + 8)(a: + 4) 

.-. L.C.M. = (x+l)(a:-2)(ar + 3)(x + 4). 



la 



a (x — 6) (x — c) 

6 (x — a) (x — c) 

c(a: — o)(a:— 6) 

L. C. M. = a6c(a: — a) (a: — 6) (x — c). 



19. 



(2m-l)a= (2m-l)a 

4TOa-l=(2m + l)(2TO-l) 
8m«-l= (2m-l) (4iiia + 2iii + 1) 

.-. L. CM. = (2to + l)(2m - l)a(4ma + 2iii + 1). 



20. 

a^^a =o (a+1) 

a*-a«=a2(a + l)(a -1) 

o« + a8 = o8(o 4- 1) (gg^o+l) 

.-. L. C. M. = a8(a+l)(a -l)(o^-o+l) 
= o8(a-l)(a»+l). 

21. 

a«-4a+ 8=(a-l)(o-8) 

aa+ a-12= (a-3)(a + 4) 

a«- a-20= (a + 4)(a^6) 

/. L.C.M.= (a-l)(a-3)(a + 4)(a-6). 



CHAPTER X.— PAGES 77, 79. QQ 



1 -- 2 ar* + ar* = (1 + x) 2 (1 - x) a 



/. L. C. M. = (1 + xy(l - x)a(l + x3)«. 

23. 

(a + 6)« — ca= (a + 6+c)(o + 6 — c) 
(a-c)2-62= (o4-6-c)(o-6-c) 

.-. L.C.M.= (a + 6 + c)(a + 6-c)(a-6 — c). 

24. 

ax — ay — 6a: + %= (a— 6)(a: — y) 
(ar-y)a= (:r-y)« 

3a26-3o62=3aA(a-6) 

/. L. C. M. = 3 a6(a - 6) (x - y)2. 

25. 

9x«+12aa + 4a:= x(3x + 2)« 
ISoar* — 12aa:» + 8aa:a = 2flu:a . (9aa-6x + 4) 
27x« + 8= (3x4-2) (9xa-6x4-4) 

.-. L.C.M. = 2axa(3x + 2)a(9x3-6x + 4). 

26. 

aa-y«-a2 + 2y2= (a: + y-«)(x-y + O 
a:«-y« + g« + 2x;g= (x4-y + g) (x-y + ;r) 

.-. L.C.M.= (x + y + «)(x + y-«)(a:-y + «). 
Art. 139.— Page 79. 



2xa + x-6)4xa- 8x+ 3(2 
4x2+ 2x-12 





-lOx+16 


IMvidmgby-6, 


2x-3)2xa+ x-6(x + 2 
2x3-3x 


.-. H.C.F. = 2x-3. 


4x-6 
4x-6 




4xa-8x + 3 
X +2 




4x«-8xa+ 3x 

8x2-16x + 6 


/. L.C.M.: 


= 4x» -18x + 6. 



70 ££7 TO ACADEMIC ALGEBRA. 

6aa+13x-28)12x3-31*+20(2 
12j:a4-26ar-66 

-67x + 76 



Dividing by - 19, 3x - 4)6ara + 13x - 28(2x + 7 

21X-28 
.-. H.C.F.=:3a:-4. 21a:-28 



12a^-^Slx + 20 
2x + 7 

24a:«-62ara+ 40x 

84x2 -217x4-140 

L.C.M. = 24x» + 22x8- 177x + 140. 



12x2- 29x- 8 
2 



8x8 + 30x4-7)24x2- 68x-16(3 




24x3 4- 90X+21 




-148X-37 


iding by — 37, 


4x4-1)8x8 4-30x4-7(2x4-7 




8x3+ 2x 




28x + 7 


LC.F. = 4x4-l. 


28x+7 




12x2 -29x . g 




2x + 7 




24x«-68xa- 16x 




84x2-203x-66 



.-. L.C.M. = 24x» + 26x2-219x^66. 



5. 



CHAPTEB X. — PAGE79. 71 

(6 x«-. 8 aa-30x)-f.2a:=3x3- 4x-l6. 
(6aa:a+19aar +16a)-f. o = 6x2+ 19a: + 16. 

^ara-4x-16)6:ra+19ar+16(2 
6x3- 8ar-30 



27* + 45 

Diyidmg by 9, 3x + 6)8 a:« - 4x - 15(x - 3 

3ar«+5x 

-9x-16 
.-. H.C.F. = 8x + 6. -9ar-.15 



6aa+19ar +15 
g - 3 

6«»+19xa+16x 

-18ara-67a:-45 

6ar«+ x2-42x-46 

.-. L.C.M. = 2ax(6a:«+ a:8-42x-46). 



aa-8a6+762)a«-9a26 + 23a62-166»(a-6 
a»-.8o25+ 7a6» 

- a26 + 16a62-166» 
-. a»6+ 8o62- 76» 

8a6»^ 86» 

Dividing by 86«, a • 6)0* - 806 + 7 62(o - 76 

o2— ab 



H.C.r. = a-6. -7fl& + 76g 

a«- 9aa6 + 23oi^ - 166» 
a - 76 



a*- 9a»6 + 23a26a_ iSoft* 

- 7a«6 + 63ag6g~161a6» + 105M 

L. C. M. = a* - 16a86 + 86a«63 - 17da6« + 1066*. 



72 KEY TO ACADEMIC ALGEBRA. 

7. 

(2MS|i»8mn*2n)-(-nr=2iii* — dm — 2. 

2m3~8m~2)2'iii«-6mS+ 6mS. 8111+ 8(ii|S 
2iii*-8iii«- 2iiia 

— 3iii>+ Sir''— 8m+ 8 

2 

-6m>+16m>-16m+18(-8iii 

7iii«-22m + l« 
. 2 

14m^- 44m + 82(7 
14iita~21w-14 
-23111 + 46 

Diridingby *28» iii-2)2mS-8m-2(2iik + 1 

2»g-4m 

111-2 
/. H.C.F.= iii-2. iii-2 

2m«- 6m>+ 6mS-. 8m + 8 
2m + 1 



4m«-12m«+12mS-.16mS+16m 

2iii*-^ 6m»+ 6m«~ 8m + 8 

4m«-10m«+ 6mS-10mS+ 8m + 8 

/. L.C.M.= »(4m»-10m* + 6m«-10m« + 8m + 8) 
= 2ii(2m«- 6m« + 8m*-. 6ma + 4m + 4). 

8. 

(6ax«— a«a: — 12a«)-*-a= 6ar»— ox — 12a^ 

(10ax»-17a«ar+ 8a«)-t.a= 10ar»-17a*+ 8o«. 

10:r3-.17a;r+ 3a« 

3 

6ara-oa:-12a«)30ara-51ox+ 9oa(6 
80 j«- 6ojr-60oa 
^46ax + 69aa 

Dividing by —28a, 2ar — 8a)6ar»— ax — 12aa(3ar + 4a 

6x» — Qax 

8ax — 12aS 
/. H.C.F. = 2x-8a. 8ax-12a« 

10x8-17 ox + 3a« 
8x + 4a 



30x«-61axa+ 9a«x 

40ax«-e8a«x+12a» 



80x»-llax3-69aax+12a» 
.-. L. C. M. = a(80x» - 11 ox* - 69a2x + 12a«). 



CHAPTER X — PAGE 78. 



78 



<i« + a«-8a-6)2o«-6a«- 2a+ 2(2 
2a» + 2aa^l6o-12 
-7aa+Uo+14 

Dividing by— 7, a«-2a — 2)o«+ a^ — 8a-6(a + 8 

a« — 2aa — 2a 



.-. H.C.F.=:aS-2a-2. 



3a2 — 6a — 6 
3aa-6a-6 



2a» — 6oa — 2a + 2 

a 4-3 

2a* — 5o«— 2o«4-2a 

6o» — ISgg — 6a + 6 
L.C.M. = 2a*+ o«-17a2-4o + 6. 



10. 



2a:« + a:«-x+3)2a:«+5:ra-ar-6(l 

4*« -9 
2ar«+ a:"— x^ 3 



Dividing by 7, 

.-. H.C.F. = 2ar + 8. 



4aa-9)4a:« + 2x2- 2ar+ 6(x 
4x> - 9ar 

2xa+ 7x+ 6 
2 

4x2 4- I4x+ 12(1 
4x8 _ 9 

14ar + 21 

2x + 8)4x3 -9(2x-3 

4x8 + 6x 

-6x-9 • 
-6x~9 

2« + 8)2x«+ xa- x+8(xa-x+l 

2x« + 3xa 

-2xa- x+3 
-2xa-3x 

2x + 3 
2x + 8 



2x«+6ar2— x —6 

arg- X -H 

2x» + 6ar*- x«-6x3 

— 2ar* — 6ac»+ a^ + 6a: 
2x«+63ra— x — 6 



L.C.M. = 2x»+3ar*-4a* 



+ 6i: — 6. 



74 KEY TO ACADEMIC ALGEBRA. 

11. 

a8_2a<ft + 2o6a~fc» 
3aa6-3a62 



DiTiding by 3a6, 




2a3& + 2a6S^ 
a26 


^6» 




I 


a26 + 2a62- 
aa6+ a6« 


-6» 


.-. H.C.F.= a-6. 


a8 4.o?6-a62- 


-6» 


-oft* 

-oft*- 


-6» 




a»+a*6-o«6a-oV 
a«6»+aa6»- 


-ftk 



L.C.M. = a» -o«6» + ««6» -6*. 

12. 

(a:* + 2 jr* + 2ar» + ar) -f. jr = jr* + 2a:« + 2z + 1. 
(flur* — 2aar — a) -ho = a:« — 2a: —1. 

a:«-2x--l)a:« + a** + 2x+l(l 
a:« ~2x- l 

2d:3-f 4ar4-2 

DiTiding by 2, a:a+2x+l)x« -2x-l(x-2 

x» + 2x34- X 
-2x3-3x-l 
-.2xa-4x-2 



.-. H.C.F. = x+l. 



*+l)x3 + 

ar+l)aH» 

x«+ :r» 
-. xa- 
- xa- 


*+l 

2x+l(x+l 

X 

x+l 

:r+l 
2x-l(x3-j 
2x-l 

X 




— 


x-1 
x-1 


««+2xa + 2x+l 

X3-X-1 






x« + 2x* + 2x» + 
- x*-2x«-J 
- x«- 


x« 
2x3- 

2x2- 


X 

2x-l 



x*+ X*— x« — 8x2 — 3x— 1 
L.C.M. = ax(x6+ X*- x«-,-3x2-8x-l). 



OHAFTEB X. — PAQX 79. 75 

13. 

(2 X* - 1 1 x« + 3 x3 + 10 x) -4- x = 2 x« - 1 1 x3 + 3 ar + 10. 
(3x*-14x«-6x3+ 5x)-T-x = 3x«-14x3-.6x+ 6. 

8x«-14xa- 6x+ 6 
2 



2x«-llxa + 3x+10)6x«-28x2-12x+10(8 
6x«-33x3+ 9x + 30 

6xa-21x-20 



2x«-llx3+ 3x+ 10 
5 

6x»-21x-20)10x«-66x3+ 16x+ 50(2x 
10 x»- 42x3- 40 ar 

-13x34- 56x4- 50 
6 



-66xa4-275x4-260(-l3 
-65x2 4-273x4-260 



2x- 10 



Diiriding by 2, x — 5)5x2 — 21 x- 20(6x4- 4 

6x2 -25x 



x-6. 






4x 
4x 


-20 
-20 




X — 


6)2x«- 
2x8- 


.llx2 4-3x 
10x2 


4-10( 






- x2 + 3x 

- x24-6x 


-HlO 




-2x 
-2x 


4-10 
4-10 


3x«- 
2x2- 


14x2- 

X — 


6x 4- 
2 


6 




6x»- 


28x4 -12x8 4- 10x2 
3x*-f 14x84- 6x2- 5a. 
- 6x8 a. 28x2 4- 12x 


-10 



6x«-31x*- 4x84-44x24- 7x-10 
.-. L. C.M. = x(6x»-31x*-4x8 4-44x2 4. 7x-10). 



76 KEY TO ACADEMIC ALGEBRA. 



14. 

a*-x«-8* + 8)a* -8x«+ 9x- 2(1 
2r*-x« - 8x+ 8 



x«-8aa+17x-13 



jr»-8aa+17x-10)a*- «« - 8x+ 8(«+7 

x*-.8««+17ar»- lOx 

7x«-17x3+ 2x+ 8 
7jr»--66aa+119g-70 

89a3-117x+78 



DiTldingby89, xa-8x + 2)x«-8ara + 17x-10(a:- 6 

a:«-8x«+ 2x 

-6ara+15ar-10 
.-. H.C.F. = a:«-8jr + 2. -6a:a+ 15x-10 



aa-3x + 2)j:*- jr» - 8x + 8(a^ + 2x + 4 

**-3ar» + 2ar» 

2x«-2ara- 8x + 8 

4ara-12x + 8 
4a:a-12x + 8 



x*-8xa + 9x - 2 
x» + 2x +4 



afi -8x*+ 9ar«- 2xa 

2x» -16a:«+18x3- 4x 
4x* -32xa + 86x»^8 

. L. C. M^a!« + 2x»-4x*- 7x»-16xa + 82x-8. 



CHAFTEB X.--PAGE m J J 

Art 140. — Page 70. 





jt«-l)2xa-9x+7(2 
2xa -2 


• 


-9x+9 


Dividing by * 9, 






x-1 
x-1 




2x»-9x +7 

X +1 




2x«-9x3 + 7x 

2xa-9x + 7 



2x«-7x3-2x+7 

2x«+8x-6)2x»- 7xa- 2x+ 7(x-6 
2x«+ 3x8- 5a. 

-10xa+ 3x+ 7 
-10x«-15x4-26 

18X-18 

Dividing by 18, x-l)2xa + 3x-6(2x + 6 

2x8 — 2x 



2x«- 
2x + 


7xa- 
6 


5x- 
6x- 

2x + 7 


-6 
-6 


4x*- 


14x«- 
10 x«- 


4xa+14x 
36xa-10x + 36 



L.C.M. = 4x*- 4x»-39x3+ 4x+86. 



78 KET TO ACADEiaG ALGEBBA. 

2. 

8a«-.2o-.l)6a«-. fl-l(2 
6aS~4a — 2 

3a + 1 

3a + l)3a«-2a-l(a-l 
3a2+ a 





-3a^l 
-3a-l 




6aa-a-l 




a -1 




6a«— o« — a 
— 6a« + a+l 




6a«-7aa +1 




6a«- 7aa + 1 
3 


0a9- 


.8a-2)18o«-21aa + 3(2a 
18a»- 6a«- 4-5^ 




-16aa+ 4a+ 3 
3 




-45a8+12a+ 9(-6 
-46a2 4-16a4-10 




- 3a- 1 


Changing 8iir&B» 3o + l)9a*-3a-2(3a-2 

9aa4-3o 




-6a-2 
-6a-2 




eo«- 7a«+ 1 
3o *- 2 




18a*-21a« +.3a 

-«12a» + 14a« -2 



/. L.C.M.= 18€i*-33a«+14oa+3a-2. 



CHAPTER X — PAGE 79. 79 



2x3 -.5x + 2)4x3+ 4x-3(2 
4x3-10x + 4 



* 




14x-7 


DiYiding by 7, 




2x-l)2x3-6x + 2(x-2 
2x3- ar 




-4x + 2 
~4x + 2 






4x3 + 4x - 8 
X -2 




4x3 + 4x3- 3x 
-8x3- 8x + 6 






4jr3-4x3-llx + d 




4x3 


- 4x3- llx+ 6 
6 


10x3-7x 


+ 1)20x8 
20x3 


-20x3- 55a:+ 30(2x 
-14x3+ 2x 






- 6x3- 67x+ 80 
6 




-30x3-285x+150(-8 
-30x3+ 21x- 3 






-306X+153 



Dividing by ^168, 2x-l)10a^-7x+l(5x-l 
10x3-6x 



4x3- 
6x - 


4x3- 

1 


-2x 
-2x 

llx + 6 


+ 1 
+ 1 


20 X*- 


20x«- 
4x« + 


56x2 + 30x 
4x3 + llx 


-6 



L.a|L = 20x*-24x3-61x3 + 41x-6. 



KEY TO ACADEMIC ALGEBRA. 

4. 

(4aa-.6a: -18) -j.2 =:2al^^Sx^9. 
(4a:« + 4ara- 8x ) -f-x =4a!« + 4x-3. 
(6ac* + 6xa- 6x3) -t.ara = 6ara + 6x-6. 

2xa-8x-9)4x3+ 4x- 8(2 
4x«-6x-18 

lOx+16 

Biyidiog by 6, 2x + 8)2x« - 8x - 0(x - 8 

2xa4-8x 

-6x-0 
-6x-0 



4x«+ 4x - 3 
X - 8 

4x«+ 4x3- 3x 
-12x3-12x4>9 

4x«- 8x3-.16x + 9 

4x»- 8x«-16x+ 
8 

«a:« + 6x-6)12x»-. 24xa-.46x+ 27r2x 
12x»4- 10x3-- 12x 

- 84x3-83x+ 27 
8 

- 102x3 -.99x+ 81(-17 
-102x3-86x+10 2 

-14x- 21 

Diyidingby-14, 2x + 8)6x3 + 6x-.6(3x-2 

6x3 + 9x 

— 4x — 6 

— 4x — 6 



4x«- 8x3-16x + 9 
8x — 2^ 

12x*-24x«-46x3 + 27x 

- 8x«+ 16x3 + 30x^18 

12x*-32x«-29x3+67x-18 

.•. L.C.M. = 2x3(12x*-82x»-29x3 + 67x-18). 



CHAPTER X.— PAjGB 79. 81 



a«-6a«+ll4-6)a«- a«-14a + 24(l 
a« — 6a2+lla— 6 

5a3~26a + 30 



Dividing by 6, d«-6a + 6)o«-6a«+ lla-6(a-l 

a«— 5a2+ 6a 

— aa+ 6a — 6 
~ 0^4- 6a — 6 



a«- aa-14a +24 
a -1 



a*— a« — 14a2 + 24a 
— a»-f 02 + 14a — 24 

a4-2a«-13o« + 38a-24 



a» + a2-17a + 16)a*-2a«-13a2 + 38a-24(a-3 
a*+ a« — 17o2+15a 

— 3a«+ 4oa + 28a — 24 
-3a«- 3aa4-61a-46 

7a2-28a + 21 

rWyiding by 7, a« — 4a + 3)a«+ a^ — 17a+ 16(a + 6 

o» — 4aa+ 3a 

6a2-20o + 16 
5aa — 2O0 + I6 



a«-2a«-13a« + 88a - 24 
a +6 



a6_2a*-13a« + 38a2- 24a 

6a4 - 10o« - 66a2 + 190a - 120 



.-. L,C.M.==a^ + 3a*-23a»-27aa+106a-120. 



(2 KEY lO 



CHAFTER XL 
Art. 148.— Pages 83, 84. 



3, ^ = ^. 4^ 



2aV^ 21A 



g 82iiifi _ y.jmi 2* 4 



66m*ii» 2».7.iii*ii« 7mW 7m^« 

' 26x*y»«« 2.1d.x«yM 2*«' 

8 ^a'c* - 2>8«»o»c» _ 3'ae _8ac 

* 72o26c 2».8a.a26c 22.6 46' 

76 mx^y' "~ 3 . 62 . m^tay* ~ 5 jfy' 

1^ 116cf^^6i23^.c^^- 
23caxa 28 • c^x* ^ 

„ 164mM ^ 2.7-ll.m2j« ^ 7.^ ^7^8 
' 88m»xy2 2» • 11 • ni'xya 2« - my^ 4 my*' 

12 ^Q^<'<^ + 2Q6crf _ 2 - ocrf (o 4- 6) _ erf 
6aaxy + 6tt6xy 2.3. axy(a + 6) Sxy* 

18 8jg^6j<y _ $.a:*Cr-2y) _ jr« 

* 6xay8-12xy« 2 . 3 . xya(x-2y) 2y«* 

14 2x«y->63:>y ^ 23:>y(x-3) ^2x^ 

* *a-8x+15 (x-6)(x-8) x-6" 

15 o*--2a-~16 __ (q + 8)(Q-6) _ a — 5 
a* + 10a + 21 (a + 8)(a + 7) a+7 

-g e<i«6 + 8o«6« ^ 8q<6(2a-f.6) ^ q(2a4-6) ^ 2aa + a6 
8o«6« + Ctt6« 8o62(a + 26) 6(fl + 26) 06 + 26*' 

.- 4f«-20c + 26 _ C2c-6)2 ^ 2c-6 

4c»-26c c(2c + 6)(2c-6) c(2c + 6; 

y. m«^10m + 16 ^ (m^8)(iii~2) ^ m-2 
■i«+«-72 (■i-8)(m + 0) « + 9' 



CHAPTER XI. -PAGES 83. 84, SIR. 

19 9a»2 -4a _ aCSn + 2)(3n - 2) _ o (8n + 2) 

* 96n2-126n + 46 6(3n-2)2 6(3n-2)' 

OQ fl2-,46g ^ (a + 26)(a-26) ^ a + 26 

* a2 + a6-662 (a + 36)(a-26) a + 36* 

21 Sgg + yg ^ (2ar + .y)(43:g-2xy + .ya) ^ 2j:4-jr 

4a:« — 2x3y + arya ar (4 x^ — 2 xy + y2) y. 

oo flc — grf — 6c 4- 6flf _ (g — 6) (c — rf) _ c — d 

23 gJ^'-4o ^ o(jp + 2)(x-2) ^ a(3r + 2) 

* x«-9x3+14a: x (ar - 7) (ar - 2) x(x-7)' 

24 27.y8-125 ^ (3y-5)C9.yH15.V + 25) ^ 9ya+15y + 26 

* 9ya-.80y + 26 (3y-6)> 3y-5 ' 

25 g3,a4t4.2ar-2 _ (:ga + 2)(3r- 1) ^ :r-l 

* 2x« + x3 + 4ar+2 (ar^ 4. 2) (2 ar + 1) 2ar+l' 

2g :ra-4x+16 ^ a!«-4ar+16 ^ 1 

aa:* + 64ax ax(x + 4)(x2-4x+ 16) aar(ar + 4) 

^ flg-(6 + c)g ^ (o + 64-c)(a-6-c) ^ g4-& + c 
(a-.6)2-ca (a-6 + c)(a-6-c) a-6 + c" 

(:^.,4)(a:a,3^4.2) ^ C^ + 2)C^~2)(a:-l)(a:~2) _ ^ 
' (a:2_4a, + 4)(a^+a._2) (x-2)2(ar- l)(x + 2) 

• (a-.c)2-(6-rf)a (a + 6-c-rf)(o-6-c + rf) a+6-c-rf 

Art. 150.— Page 85. 
2. 

a«-6ar+6)3a:a+ 4ar- 7(3 
3a:a-18ar+15 
22ar-22 

Dividing by 2^, ar — l)ar2 — 6ar + 5(ar-«.6 

— 6ar + 5 
.-. H.C.F. = ar — 1. — 6ar+6 

x-l)3x2 + 4a:-7(3x+7 
3a:a-3x 

7a:-7 
7ar-7 

. J^-gg-f 5 _ ar — d 

"3a:*+4ar-T 3*+7' 



g4 KET TO ACADEMIC ALGEBRA. 

8. 

2<^*7a + 8)10<ii>- a-21^ 

3ia-61 



IMTidiDgbj 17, 2a-S)2iif«-7o + 5(a-a 

2i^-8a 



-4a + 6 
/. H.C.F. = 2a-8. -4a + 6 



2a-3)10i^- a -21(50 + 7 
10aS--15a 

14a -21 
14a -21 



10ai-a,21 ^ 6a-t-7 
2<ii>-7a + « a-2' 



2»s- 6a + 3)12 ■*- 28a + 15(6 
12 ■*-»>«+ 18 

2«- 3 

2a-3)2aS-6« + 3(«*l 
2»S-8« 



-2« + 3 
.-. H.aF.=r2«-3. -2« + 3 



2a-S)12»S-28«+15(6«-5 
12as-18« 



-10«+15 
-10«+15 



2»«^6»-t-3 ^ «-l 
12as-28a + 15 5a-5* 
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5. 

a:a-2a:-3)jr8-2:ra-2^-3(:r 

ar-3 

ar-3)x3-2a:-3(jr+l 
ara-3:r 

x-3 
.-. H.C.F. = «*3. ar — 3 



ar-.3)aH»-2a:a_2:r-3(a:a + ar+l 
aH>~3arg 

ar2-2x-3 
ja-3ar 

a:-3 

, g« — 2jr — 3 _ ar + 1 
V-2ar2-2ar-3 x3 + a:+l* 



12m«+16mn- 3n« 
6 

10wa+»in-21na)60TOa + 80mn- 15n2(6 
60ma+ 6»in-126na 

74mii + lllna 

Diyidingb7 37n, 2TO + 3n)10nia+ mn- 21n2(6m-7ii 
10»ia+15»in 

-Umn-^ 2lrfi 
.-. H. ar. = 2 m + 3n. -Uiwn- 21na 

2iii + 3n)12jn«+16OTn- 3n2(6m-.|i 
12 m^+ IS mn 

— 2jnn-. 3na 

— 2»wi— 3na 



12TOg+16i«n-3na _ 6m-n 
' 10ma+ mn- 21 n* Sin - 7n' 



(^ KET TO ArAimnn 

x»+ x«-Sx-2 
>5xS + 5'+6 
IMvidnglij-fi^ x»-x-l>*+ x«-3x-2(x + 2 

X*— X*— X 

2x»-2x-2 
/. H.aF. = x«-x-l. 2x«-2x-2 



ji«-x-l)x»-4x« + 2x + 8(x-S 
x»- x«- X 



-.3x> + 3x + 3 
• 3x*4-3x + 3 



. x»H-ji« — 3x — 2 ^ 3c + 2 
••x»-4x« + 2x + 3 x-3' 



2x»+6ji«-2x + 3)6x»- 7x«+ 6x- 2(3 

-22xa+llx-ll 

Dhridingt^ -11, 

2x«-x + l)2a«+ 5jca- 2x+ 3(x+8 
2x»- x«+ X 



6jca- 3x+ 3 
/. H.C.F. = 2x«-x+l. 6jca- 3x+ 3 



2:r« — x+l)6x»- 7x«+ Sx— 2(3x — 2 
6x»-. 3xa+ 3x 



- 4x^+ 2x- 2 

- 4a:34- 2x- 2 

. 6x8-7g« + 6x-2 ^ 3x-2 
" 2x«+6x«-2x+8 x + 3* 



9. 

6y«-19y« + 7y + 12)6y«-26y«+17y + 20(l 
6y»--19ya+ 7y + l^ 

- 6yH19y+ 8 
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DiTiding by — 2, 

3y2-6y-4)6y«-19y»+ 7y + 12(2y-3 

- 9ya+l5y + 12 
.-. H.C.F. = 3ya-6y-4. - 9ya+16y4-12 

•»y«^6y-4)ey«-25ya+17y + 20(2y^« 
6y»— 10 yg— 8y 

-15ya + 25y + 20 
-15y« + 26y + 20 

. 6y«^19.v«+7.y4-12 _ 2.v-8 
"6y«-26ya + 17y + 20 2y-5 



10. 



a8«3aa + oa.2)2a«-3aa- a -2(2 
2a«-6aa + 2a + 4 

3oa — 3a-6 ^ 



IHyiding;!))^^,^' V a« — « — 2>«-fr3ij«+ a+2(a — 2 

o^— _o'^ — 2q 
— 2aa^-3a + 2 



a-2)aa- a-2(a+l 
o«-2q 

a-2 
/. H.C.J'.=?a-2. fx^ 



«— 2)a«-3aa+ o + 2(aa-a-l 
q«-2gg 

•- 412 4- « + 2 
- aa + 2a 



— a + 2 

— q + 2 

«-^2)2a«-3aa- a-2(2o2i»^a+ 1 

2o»^4ag 

o2- a-2 
aa-2a 



a-2 
q-^2 

^ at„8q« + g + 2 _^ gg-o-l 
•" 2<i»-3<i*-a-2 2aa + a+l 
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11. 

'x»-2a:ay + 4xya-3y«)ar»-4:ray + 4xya- y«(l 
3:«-2jtay + 4aryg-8y« 

-2a:ay -2y« 

Diyidingby — 2y, a;« — y«)jr' — 2jt«y + 4arya — 3y«(a: — 2y 
tx* — xya 







-2T*y + 6iy»-8y« 
-2a:«y +2,* 








6ay«- 


-6y» 




DiYidingbjSy^ 






- y»('+ 


9 


,-. H,C.P. = x- 


»• 


ay- 
«y- 


- y 








-4afy + 4«y»- 
- «^ 

-8a»^ + 4xy!'- 
-8x»y + 8xy« 

«y«- 


- f 

- f 

- f 


-8«y + y« 




»-y)*»- 


-2«V + 4^*- 

- ^y 

- a«y + 4:ty»- 


-8y«(^- 
-Sy* 


■«y + 8y« 




8iy«- 


-8y» 
-8yt 




...'•- 


.4x»y + 4x»»- 


-y*..''-8«y+.y' 





a:« — 2a:«y + 4ary« — 3y« x3 — xy + Sy* 



Art. 155. — Pages 87, 88. 



5x 5x Zx Zx 
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-afay + 2^ 



:r- 8)2x8 

2jta-6:r 



xy«+2y« 
-41(2x+6-. 



x-3 



Ox- 41 
6g-18 



a-4 



aa + a-l)a«- aS- a.^2(o-2+ ^ \ 
a«+ o^-. o a^ + a-l 



-2aa -2 

— 2aa — 2a + 2 

2a-4 




4ar-l)12a:a«8x+7(3a:+=-^^i^=8x-5£Zl^T 



12a:a_3a. 



4x-l 



4x-l 



-6jr+7 



a* + ««6 "* + * 



0362 + a6» 



-a6«+ 6* 
-a6«- 6* 



2M 



90 KET TO ACADEMIC ALGEBtlA. 

10. 

2m-8ii)47««-16inaii + 29An«-.22fi«(2m«-5««+Tn«-- "* 



4m«- Qmhi 2m-3n 

- 10 mSn + 29 mnS- 22 fl» 
— 10 man + 15 inn* 

14mn2-22fi« 
14 mna- 21 n« 



11. 

^2a*-a«-3a» ^2oa-o-8 2aa-a-3 

• - 

-6a« +14 
— 6aa+8o+ 9 

-3a+ 5 

12. 

x«+ x+ l)aH» + 2r»4- 3ar + 4(ar+ 1 + --4±4^ 
a:«+ gg+ a: a:* + *+l 

«« + 2x + 4 
ir^+ ar+1 

ar + 3 

13. 

x» + ar*y * + y 



14. 



=?: 








2/ 


r+n6j:«- 


13i«+< 


\x-JQ(2 


r-3+- 


-2»-S 



= 2*-3-- 



2i: + 3 



6x»-4x2+2a: ara-2a:+l 3xa-2x+l 

- 9a:«+4z-6 
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Art. 156. — Page 89. 

3 x\l i 3: + l ^ J:(ar+l)+x+l ^ xg4-J^-l-3:-H ^ jrg + 23:-|-l ^ (x-H)a 

X X X X X ' 

4 ^ . 1 4 ^ (x+l)Cx-\-S)^^ ^ xi-^^x-^S-i ^ x^ + 4x^l 

x + 3 x + 3 a: + 3 x + 3 

K 2i»g-3 n8 . 2m2-3n^4- (w — n)(3in + «) 

o. — f- in — n = ^ ^ ' ^ * 

3in + n 3m + n 

_ 2mg — 3ng-|-3TOg — 2wn--ng _ 6ffi« — 2inn^4ng 
3fii + n 3iR + n 

6 73. 3 63ar.~20 ^ 66ar-24-C53j-20) ^ 66x-24-53x4-20 
8 8 8 

^ 3x-4 
8 

^ »i—n_»i + n — (»n — «)_»» + » — »'» + «__ 2n 
» + n~ m-k-n ~~ m + » ""111 + n* 

a + 6 + 6 a + 6 a + 6 

9 2 133, g^ 2+(2x4-l)C3x-2) ^ 24-6x8-x-2 ^ 6x8-j 
2x+l 2x+l 2x+l 2x+l' 

10. a^ ^, , a6(a + 6) ^ (a^6)(a8-fta)^^a6(a+6) 

a — b a—^b 

a— 6 o— & 

11. 3f + y ^^ jp + y--(a?--y) ^ g + y-jp + y ^ 2y 

X — y X — y X — y X— y' 

10 . 'wHw* (m + n) (to -n)+ »«*+»»« m^-na+TO^ + nS 2TOa 

1/6. TO— n + - ; ^ ; = T- = ; — • 

TO+n »i + n TO + n TO+n 

13. „« „Mfr' 2i» (a + i)(a»-ai + y)-2y 

a + 6 a + 6 

_ a8.|.58_26« ^ a8-6« 
a+6 a+6 

14. ^-8.r- ^^^^"^) ^ ^^-^^^^-^^^-^^^^-^> 

X — 2 X — 2 

_ x8-6x« + 6x-6x + 2xg _. x»-3x« 
X— 2 X— 2 
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16 ^^-^n* _ > _ iw» -f It* — (m — n)(m* -f mn + w^ 

_ nfi-^rfi-^C^m^ — n*) _ m« + w» ■- m« + n« _ 2n« 

16. l + 2x+4x«+£i±l=(^^-^)(^^ + ^^+^)-^^+^ 

2*-l 2x-l 

2*-l 2x-l" 

17. x-2y-jf— j^^^^j-jp-x-2y (x-^2y)^ 

^T 9tr ^ + 2^ + ^y^ - (^"2y)«-(3rg + 2xy + 4y>) 
^^ x-2y :r-2y 

_ a* — 4xy 4-4y'--jt^ — 2gy-~4y^ _ — 6gy _ Oxy 
~" X — 2y ~x— 2y"2y — x' 

18 ja - gj i 3 Jg^^ 18 X- 6 ^ (x«-2x+ 8)(x«4-3x.>2)>Cx»-H8x-6) 
• xa + 3x-2 xa + 3x-2 

_ g4 4.a;a-6x«+13x-fl-x8->13x+6 ^ x*-6x«-l 
xa + 3x-2 x« + 3x —2" 



Art 157. — Pages 00, 01. 

2. The L. C. M. of 14, 21, and 6 is 42. Multiplying the terms of the 
first fraction by 3, of the second by 2, and of the third by 7, we haye : 

9ab 4ac 866c 
42' 42' 42 ' 

3. The L.C.M. of a'x*, ax», and a^x is aV. Multiplying the terms 
of the first fraction by x, of the second by a'^, and of the third by ax^, 
we have : 

2x 3a« 4ax3 
a'x* a*x* a^x* 



4. The L. CM. of Sal^ and 12 a^c is 24a^bh. Multiplying the terms 
of the first fraction by Sac, and of the second by 26^, we haye : 

12aca--3oc 6y-46a 
24aa6ac ' 24a262c ' 
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6. The L.C.M. of Bx*^, Sy% and 10 xz^ is I20a^if^z^. Multiplying 
the terms of the first fraction by 20 yz"^, of the second by Iba^z, and of 
the third by 12 ar/% we haye : 

lOOaysfl 46h3*z 84cgy»--- 12mjr.y» 

120x2y2^' 120x2y2«a' 120x3ya«« 

6. a^-\.a ^6=(a + 8) (a — 2) 

a2-4= (a + 2)(a-2) 

.-. L.C.D.= (» + 3)(a + 2)(a-2)=(a + 3)(aa-4). 

Multiplying the terms of the first fraction by a + 2, and of the sec^ 
end by a + 3, we have : 

2o»4-4o 4a»+12o 

(a + 3)(a2-4)' (o + 3) (a^ - 4)' 

7. ara-l=(x+l)(x-.l) 
ar»-l= (x-l)(arg + j+l) 

/. L.C.D.= (x+l)(ar-l)(xa + x+l) = (x+l)(ar8-l). 

Multiplying the tel*ms of the first fraction by x^ + a; + 1, and of the 
second by x + 1, we have ; 

a^-^xfl __£±I__ 

(x+l)(>-l)' (x+l)(x»-l)' 

8. »in — n* = n (m — n) 
m2 — n2 = (to + w) (?» — n) 

.-. L.C.D. = n(m + n)(in — n) = n(ma — n«). 

Multiplying the terms of the first fraction by 11(1112 — n*), of the 
second by m-\- n, and of the third by n, we have : 

n(wi2 _ n2) ' »(in2 _„2) ' n(m^ - n^) 

9. The L. C. M. of a - 6, a + b, and a^ + 62 is (a - 6) (a + 6) (a2 + 62) ^ 
or a* — 6*. Multiplying the terms of the first fraction by (o + 6) (a2 + 62) ^ 
of the second by (a — 6)(a2 + 62), and of the third by (a — 6) (a + 6), 
we have : 

2(a + 6)Ca2 4.62) 3(o-6)Ca2 + 62) 4Cfl~6)(a + 6) . 

a*-6* ' a*-6* * a*-6* 

2Ca«+a2fe.|, 0524.68) 3Ca«~a26 + a62-6«) 4(a2-62) 
® ' a*-6* ' a*-6* ' a*-64 
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10. The L. C. M. of 1 - x, (1 - x)*, and (1 - x)» is (1 - a:)«. Mul- 
tiplying the terms of the first fraction by (1 — xy, and of the second 
by 1 — X, we have : 

ay(l — ar)^ €ufl(\ -- x) ar.y* 

(l-a:)«' (l-a:)«' (l-x)« 



11. am — frfii + an — 6n = (a — i) (m + n) 
2ag-2a6 = 2o(o — 6) 

/. L.C.D. = 2a(a — &)(»i + n). 

Multiplying the terms of the first fraction by 2 a, and of the second 
by m^n, we have : 

2a% m^ — n^ 



2a(a — 6)(m + n)' 2a(a-6)(m+») 



12. x3-Sar + 2=(*-l)(i:-2) 

«a-6x + 6= (x-2)(ar-3) 

j^-4x+3= (g-l) (ar-3) 

.-. L.C.D.= (x-l)(x-2)(x-3). 

Multiplying the terms of the first fraction by a: — 3, of the second by 
r — 1, and of the third by x — 2, we have : 

x«-9 xa-1 xa-4 



(x-l)(x-2)(x-3)' (ar-l)(x-2)(x-3)' (x-l)(x-.2)(x-3) 



Art. 158. — Pages 92 to 97. 



3 2g-5 3x+11 ^ 6x-16 6x4-22 ^ 12x+7 
12 "^ 18 36 36 36 

^ _3 1 _ 6a 66 _ 6a--^66 

' bal^ 2a«6 lOaSfta lOa^ia lOaSfca ' 

g 2a + 3 3aH-6 _ 8a+12 9a H- 15 _ 8a + 12.- (9a +16) 
6^8 24 24 24 

_ 8a+12~9a — 16 _ — g — 8 _ o-f 8 
24 24 24 ' 
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Imn SmH* 6fl>V 6m%> 

_ 3m%8 -. 6iwn8 — (4 -^ 6iwn>) 
6m3nS 

^ 3m%«-6inn«-4+6mng _ amgw«-4 



ft^4g a4-6ft _ 66g-20a6 4a>-t- 20a6 ^ 4fl«4- 6ft^ 
24a 306 120o6 120a6 120a6 



8 <» — ft j ^g-f-fe 3a-6 ^ 6a~66 8o + 4fe 9a--36 
4ft 8 2424 24 

^ 60^664- 80 + 46 ~-(9o- 3ft) 
24 

_ 6o~66H-8o+4ft-9<t-t-3ft _ 5o-f 6 
24 24 



9 fl'+l .. 6a«+l 6-2^ 4a«ft + 4aft 6o«ft + 6 . 2a«ft-4a» 
' 3a2 *" 12a« 66 12a«6 12a«6 12««6 

_ 4a»6 + 4a6 -- (6q«6 + 6) + 2a»6 - 4a8 
12a»6 

^ 4a«6-t-4o6-6q«6-6 4-2q86-4q8 ^ 4q6--6>-4q« 
12a«6 12a«6 



10 2x — 1 . 2g+3 6ar-|-l _ 10g — 5 , 8x^-12 18x-t-j 
' 12 "*■ 15 20 60 eO 60 

^ 10x-6 4-8x+12-(18ar4-3) 
60 

^ 10ir-64-8ar4-12-18jr-3 ^ 4^1 
60 60 15* 



11 »» + 2 m4-2 m4-3 _ 6wt-f-12 3ffi4-6 2m4-6 
7 14 21 42 "" 42 42 

_ 6m 4> 12 » C8w 4- 6) -> (2m + 6) 
42 

_ 6iii+12~3m — 6 — 2m-6 __m 
42 42 
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12 2 2g--l 3a:8-H ^12jta 6j«-3x 6g«-f2 
' 3 6x 9:ra 18jta ISx^ 18x« 

^ 12x« - (63:^ - 8ar) - (6x« 4- 2) 

18xa 18x8 ' 

J3 g-2 8x+l 6g-6 8^ 80g--fl0 eOx+20 90x-76 36 

'23 4 5 a)'*"eo""eo eo 

_ 30x~e0 + e0xH-20--(00x-76)-86 
60 

^ a0x-60 + 60x+20-90x+ 76-86 ^ 1 
60 60 

14. 8g+l 26-1 4c-l 6rf + l 
12a 86 ■*■ 16c 24d 

_ 12fl6cd+46cd 12a6c<f — 6oc<f . 12o6cd— 8fl6rf 12fl6cd>f2a6c 
48a6ccr 48a6ccr 48a6ccr 48a6cc; 

_ 12a6cd+46cd-C12o6crf~6acrf)-H2o6cd-3fl6</-(12a6cd-t-2a6c) 

48a6ccr 
_ 12g6cd4-46c<f— 12a6cd4-8qc<3?-H2a6rd— 8o6rf— 12fl6cd— 2a6c 

48a6ccr 

_ 46c<f + 6flc<f — 3a6rf — 2a6c 
48a6cc; 

17. ^+ 1 =lll£ + .l + -_ 2^. 



l + x 1-x 1-xa l-x« l-x« 

18. -1- + ^- = i=l£ + £±2 = § 

ar + 2 3-x (x+2)(3-x) (x + 2)(3-x) 6 + x-x« 

19 _J L.=__£+i ar+7 ^ g-f8-(x+7) 

x+7 x + 8 (x+7)(x + 8) (x + 7)(x+8) x«+16x+66 

_ x4-8 — X — 7 _ 1 

x2 + 15x+66 xa+16x + 66' 

2Q a 6 _ a(o-t-6) 6(a — 6) _ a(o-t- 6) — 6(0—6) 

_ ag + a6-a6 + 6» _ a^H-6g 
oa-6a a«-6a" 
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21 a + 6 o-6^ (o + 6)g (a-6)a ^ (a + 5)8- (0-6)8 
• 0-6 a + 6 aa-62 aa-6» a2-6» 

_ o« + 2o6 + 6» — o>H-2o6~6a _ 4ab 



-fcS 



a2-62 



^ 3: 4. y 2xy -I- jt^ ^ (g + y)a 23:y + g^ ^ (g+ y)^- (^^^y ■>- J^) 

y y(jf + y) y(a^ + y) yi'+y) ^(.'^'^y) 

_ g«+2xy + y^ — 2gy — g« _ y» _ y 

^ y(* + y) y(a^ + y) * + y' 

5 1-1-^ l-x^ (l-|-x)a (l-ar)a ^ a + x)«.^a-x)» 
' 1-x 1 + x l-a;* l-^a l-a;« 

_ l + 2x-f g« — l4-2jr — g^ _ 4x 



24. 



26. 



iii + n . 2w _ (m-t-n)^ 



2m(m — w) 



(m-.n)« w« — n* (m + n) (m — n)« (m + n)(m — n)* 

_ i»»+2mn + n«H-2m^~2mn _ Sm^-fn' 

(m + n)(iJi — n)* (m + n) (m — n)* 

111 I 



a^ — 4a + 4 a^ + a — 6 (a — S 



(a + 3)(a-2) 



g + j 



_ a-2 _ o4.8 — Ca--2) 

~(a+3)(a-2)a (a + 3)(a-2)« (a + 8)(a-2)« 

_ + 8 — + 2 _ 5 

(o + 3)(o-2)a (a + 8)(o-2)a" 

28. J? I ^^ . ^J^y - J^C^^ + y) I 3g(x-y) _ 2ay 
' x^y x + y X* — y2 x« — y* x* — y* x« — y* 

^ x(x+y)+8x(x-y)-2xy ^ x« + xy + 8j«-8xy-2xy 
x^-ya x«-ya 

_ 4x^-»4xy __ 4x(x — y) _ 4x 
a;a-y2 " (x + ^)(ar-y) ""x + y' 

27 fl . ft , 2o6 _ o(g — &) ft(a + ft) , 2o6 

_ o(o--6) + 6(o + 6) + 2fl6 ^ fla — fl6 4-g&4-6^+2a6 
a2-6a aa-62 

_ og + 2a6 + 6g _ (a-f6)« _ o-f 6 
oa-6a (a + 6)(a-6) a-fc' 
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28. 



KEY TO ACADEMIC AliQEBRA. 



1 



mn — n^ to — n n n(m^n) »(to — n) n{m-^n) 





_ TO — n -- (to — n) _ TO — « — TO + n _ 



= 0. 



jr — y x + y a:^ — y* a:^ — y* a:* — y* 

a^-ya 

^ 3:a+2af.y4-y^ + 3:'-2gy + y^ + 23:a-2yg ^ ix^ 
^ — yS a:^ — y* 



30 2 8 2g-3 ^ 2(4g«-l) 3a:(2g+l) g(2j-3) 

* :r 2x^1 4jt«-l x(4a:3- 1) " a:(4a:a- 1) «(4x3-l) 

^ 2(4x»-l)-3x(2a:+l)-x(2ar~8) 
x(4xa-l) 

8xa-2-6x«-3x-2xa + 3x ^ 2 

x(4x8-l) x(4xa-l)* 



31. -1~+ 1 



2a 



a + 6 a — ft oa+62 

^ (o-&)(og + ft^) (a + ft)(og + ft^) 2oCa«-ft^ 

^ («-ft)(o« + ft^ + (a+ft)(a^ + ft')--2a(a«->y) 

_ a»-o8ftH-oft^--ft« + q»+q*ft + flft'+ft'-2o«+2aft» ^ 4oft« . 
a*-6* a*-ft* 



__1 X x8-4x ^ Cl-x)» x(l-x) x8-4x 

1-x (l-x)2 (l-x)» (l-ar)» (l-x)« (l-x)« 

(l-x)» 
_ 1^2x + x8-x+xa — x8-f4x _ l4-g4-J8* 



33. 



CHAPTER XI. — PAGES 94. 96. 99 

1 1 2cd _ ab + cd db — cd 2cd 



ab-cd ab-{-cd a^l^-c^d^ a^I^^t^d^ aV^^c^d^ ' aV^-^d^d^ 

_ 06 + erf — (06 — erf) — 2crf _ ab-\- cd — a6 + cd — 2crf _ q 
a26a^carf» oa6«-c«rf» ~ * 

34 3?--3 x+1 af + 18 

' x-2 x+5 ar8 + 3x^l0 

^( r^3)(x+6) (r+l)(:r^2) . x+18 
(a:-2)(x+6) (ar-2)(x+6) (a:^2)(x + 6) 

^ (x-3)(x+ 6) - Cx+ l)(3:-2) + J:+ 18 
xa + 3x--10 

_ 3:a + 2x— 15-(Tg — X — 2) + ^+13 
xa + 3x-10 

_ xa + 2x-15->x«+x + 2 + x4-13 _ 4x 

x2 + 8x — 10 x« + 8x-10' 



^2 



36 ^-^ 4 ^-^ (a-6)' 

X — 6 X -p-a (x — a) (x — 6) 

(x~o)g (x-6)g (a-6)« 

(a:-a)(x-6)"*'(x-a)(x-6) (x-a)(x-6) 

^ Car-g)^+ (x-6)g-(a-6)g 
(x-a)(x-6) 

_ x« — 2gx-f ga+x«--26x+6a-^a«-f 2o6>-y 
(x-a)(x-6) 

_ 2xa~2ax-2&x+2o6 _ 2(x~o)(x~6) _g 
(x-a)(x-6) (x-a)(x-6) 

se. i ^ +^-^ "^^ ?±J_^_ 



x(x+l) x(x-l) xa-1 x(xa-l) x(x3-l) <a:«-l) 
_ x--l~(x+l) + xg _ x — l~x--l + xg _ x«--2 

X(X3-1) X(X3-1) '~X(X2-1)* 

* (6-.c)(c-o) (c-a)(a-6) (a-6)(6-c) 

a2_ft2 , 62 — c« . c^^a^ 



(o--6)(6-c)<c-a) (a-6)(6-c)(c--o) (a-*) (6-hj) (c-a) 
(o-6)(6-.c)(c-.a) 



100 ^^^^ '^^ ACADEMIC ALGEBRA. 

88. -i^.-£-, + - 3 



x-1 aJ»--l x»-l 

^ (x+l)(a:a-Hg+l) x(a:a + ar+l) 8(x+l) 

(x+l)(:r»-l) (:t+l)(a:»-l) (:t + l)(a:»-l) 

^ (x+l)(a:a + ir+l)-gCa^ + x+l) + 8(g+l) 
(x+l)(x»-l) 

_ a:» + a:g + 3r + J^+g+l-J:*-g^ — ar + 8x-f8 
(x+l)(x»-l) 

(x + l)(x»-l) (x+l)(x»-l)' 

gg 2x — 6 x + 2 x+1 

' xa + 8x + 2""x3-2x-3 x«-x-6 

_ 2(x^3) x+2 x + 1 

(x+l)(x + 2) (x+l)(x-.3) (x + 2)(x-8) 

2(x^8)« (x + 2y (x4-l)« 

(x+l)(x+2)(x-8) (x+l)(r+2)(x-8) (x+lXx+2)(x-3) 

^ 2(x^8)g-(x+2)g--(x + l)' 
(x+l)(x + 2)(x-.3) 

^ 2x*-12x+18-xa-4x-4-xa-2x~l ^ 18-18x 

(x+l)(x + 2)(x-3) (x+l)(x+2)(x-8) 



(x + *)(y + *)"(x + y)(x + z) (a: + ^)(y + *) 

~ («+y)(y+«)(«+x) "^ (x+y)(y+z)C2+x) (x-|-y)(y+:K)(^+a:) 

(* + y)(y-»-0(« + ar) - (x + y)(y + z)(z + x) 
2xa-2ga ^ 2(x-Hz)(x->;g) _ 2(x^z) 

"■ (^+y)(y+«)(«+x) "■ (:c+y)(y+*)(«+*) ~ (^+y)(y+«) 

^^ 4_^^ 8 _ 4 8 _ 4 8 



a^^ab l^^ah a^-ab ab-^i^ a(a-6) 6(a-6) 

46 8a _ 46--.8g 

a6(a — 6) a6(a — 6) a6(a — 6) 



CHAPTER XL — PAGES 96, 96, 97. IQl 



^^ wci + 1 3a-l 5a4-1.3a-l 6o+l . 3o-l 
•4. ;: ^ — — - = + r = -— + r— 



6a- 

3a-8 2-2a~"3a-3 ' 2a-2~3(a-l) ' 2(a-l) 



10o + 2 9a — 3 _ 19a~l 



6(a-l) 6(a-l) 6(a-l) 



45. :,-i-,+ . 1-1 1-1 



Jx-a^a aJ»-9 3x-ara 9-3^ x(3-a:) (3 + x)(3-z) 

_ 3 + j? X _ 3 + J? — J? _ 3 _ 3 

x(9-x3) x(9-a:a) x(9-.a:2) ar(9-x3) g^-x*' 



46. — 1 L_=_1_+^L_ = _1_+ 1 



47. 



iw* — inn n^ — in* in* — mn m* — n* in(in — n) in* — n* 

m-\-n . m _ 2in + « 

in (m* — n*) in (to* — n*) m (m* — n*) 

1.1 1 1 



(a-2)(x + 2) (2-.a)(x + a) (a-2)(x + 2) (a-.2)(x + fl) 

x + g x+2 

"(a-2)(x + 2)(x + a) (a-2)(x + 2)(x + a) 

_ ar + g — X — 2 g — 2 1 



(a-2)(x+2)(x+g) (g-2)(x + 2)(x + g) (x + 2)(x + g) 



48 g . a I ^^' = ^ - fl . 2g* 



a+6 6-0 g* — 6* g + 6 a-6 g*-62 

_ g(g — 6) a(g + 6) . 2g* _ g(g~6)--a(g+ 6) + 2c 
aS-ft* g*-62 ^oa-fi*"" g2-6* 

_ aa-,a6.-.a8— fl64.2g* _ 2g*-2g6 _ 2g(g-6) _ 2 



a 



aa-fc* g*-62 (a+6)(g-6) a-\-b 



^ __£ X X* _ X . X 



1 + X 1 — X X*-l X+1 X — 1 x*-l 

_ x(x-l) x(x+l) X* _ x(x - 1) + x(x + 1) - JC^ 
x*-l xa-1 x*-l x*-l 

_ a^^X-^3^ + X'^3^ _ X* 

X3-1 X*-l* 



102 KEY TO ACADEMIC ALGEBRA. 
60. -?-+-S-+^_J = ^_3__^^_5^_^_ 



2-ar ar — 3 x^-^bx-\-e x-2 x-3 (x-2)(x-8) 
^ -«(x-3) ^ 5(0: -2) , 



(x-2)(x-3) (x-2)(x-3) (x-2)(x-3) 

^ -3(x~3)-f6(x->2)+l 
a:2-6x + 6 

_ -3x + 9 + 6x-10+l ^ 2x 



61. 



(o-6)(6-c) (6-o)(a-c) (c-a)(c-6) 



62. 



(o.6)(6-c) (a-6)(c-a) (c-a)(6-c) 

_ c — o-f6 — € + 0-^6 _^ 
(a-6)(6-c)(c-a)" ' 

2 3 1 



(x-2)(x-3) (3-x)(4-x) (x-4)(2-x) 

2 3 ; 1 



(x-2)(x-3) (x-3)(x-4) (x-4)(x-2) 

_ 2(x — 4)--3(x — 2)+x~3 _ 2x-8-3x-f 6 + X-3 
(x-2)(x-3)(x-4) (x-2)(x-3)(x-.4) 



(x-2)(x-3)(x-.4) 



Art 159.— Pages 98, 99. 

3 6a^bc ^3^^^ 6a25c ^ 3a6xg y 5xyg ^ 3 ■ 6 ■ q6x».yg _ 1 

12 mn^ 4n ' ' bai^'^ Saba* 5 • 3 • a26x»y2 a 

6 2o6c66_ 2.6-6-a&c _l 
36 5a 8c 3 • 6 • 8 • a6c 2* 

6 8^x^^-y^ 32* ^ 8 . 15 » 3 ■ xVg* ^ z 
' 9f 16^8 10x8 9 . 16 . 10 . x8y828 4xy 

* 4cc/ 2W 96c 4.2.a-62cada "' 



CHAPTER XI. ~ PAGES 97, 98, 99. 103 

a. 3m» 2n* Tgg ^ 3 . 2 » 7 » mM^a ^ n 
4x3 21ma 5mn« 4 - 21 • 6 • mMa^ 10* 

Q Sarg-ar 10 ^ x(3g-l) 10 ^ 3g-l 

6 2x3-4* 6 2x(x-.2) x-2 

10 ^"16 v i^-26 ^ Cx + 4)(x-4) (x+6)(x-6) 
' j^-^bx x^-4^x x(x + 6) a:(x-4) 

^ (x + 4)(x-6) ^ xa-x-20 
xa x« 

11 a-6 w q^-46a ^ o-6 (o + 26)(a-26) _ o~26 
* a2 + 2a6 a2-a6 a(a + 26) o(o-6) a^ 

a+6 ax^bx a + 6 x(o — 6) x(a + 6) ax-\- hx 

13 ^y + y' v ^ + J:«y + :rj^« _ K^+y) x(xa+xy + y^) 

•x»-y«^ (^ + y)» "■(:r-y)(^+*y+y2)'^ (:f + y)» 

_ xy _ *y 

-(x + y)(^-y)"i^^' 

14. o» — g^ + g ^ x»-8 ^ aCo»-a+l) >^ (g~2)(xa+2x + 4) 
x3 + 2x + 4 a»+l xa + 2x + 4 (a + l)(<i»-a+ 1) 

_ o(x — 2) _ flx-~2a 
a + 1 a+1 ' 

IB /i.4 6\^ 8x _ xa4.4x-6 8x 

V X a^y :r« + a:-2~ x^ '^x3+x-2 

_ (x+5)Cx-l) 3x ^ 3(x + 6) ^ 3x+15 

jfi (x + 2)(x-l) x(x4-2) x2 + 2x' 

1 — y ar+a:* 1— x 1— y x(l-\-x) 1— x x 

yj x2 + 6xy + 6.vg xa-7xy 
■ xa-4xy-21ya x3-4y2 

^ (x + 2.v)Cx + 3.v) xCx-7.v) ^ x 

(x-7y)(x + 8y)'^(x + 2y)(x-2y) x-2y 



]^04 KS^ '^O ACADEMIC ALGEBRA. 

_ g(g-2) ^ xg-23: 

*2-xy + y-»^:r3 + xy+y«^V ^^-yy 

^ (x-y)(x« + xy + ya) (x + y)(xa-xy + y«) x 

x«-xy + y« x« + ary + y* ar-y 

= x(x + y) = xa + xy. 

(o + 6 + c)(a-6 + c) (a + 6-c)(a-6-.c) 



Art. 160. — Pages 100, 101. 



3. l£5,^14aM = . 7a»6 



4 18 w»x* . em^x* _ 18»»J^ w 5nV _ 18 « 5 • mn^s^jfi _ 3«y» 
25ny2 " 6nV ~26nya em^x* 26 • 6 - in2nx*y2 5mx* 

5. ^ ^ i = i x(a + 6)(a-3) = 5^±5. 

a2-»-a-12 a2 + 3a-18 (a + 4)(a-3) ^ ^ ''^ ^ a + 4 



•• (l-4)HS^i)- 



xa--16 . xg + 4x 
4x8 ^ 12 



^ (x+4)Cx~4) 12 ^ 3Cx-4) ^ 3x-12 

4x2 x(x + 4) af8 x« 

^ x8-26x . x8-5x ^ x(x+5)(x-5) (x--4)Cx + 3) 
• j^ + x-6 * X2-X-12 (x + 3)(x-2) x(x-6) 

^ (x + 5)Cx-4) ^ xa-fx-20 
X— 2 x-2 



CHAPTER XI. — PAGES 99, 100, 101, 102. 105 

g m^-^n* , m'^ + mn _ (m + n) (iw^ ~ mn + w^) m-^n 

' Jii^ — 2 mil + n^ m — n (i» — n)^ m(m-\-n) 

_ TO^ "" win + n^ _ m^ -- win + »^ 
m(i» — n) m* — mil 

10 g + 1 . ag~a~2 _ g+l >^ (o—S) (a+2) _ o4-2 _ a-H2 
o^— 3o'^oa-a-6 o(a— 3) (a— 2)(a+l) a(a— 2) a2-2o" 

(x + y)(ar-y) 3x + 2y x + y 



' a2-2a6-36a ' a-36 

^ a(o~26)(o« + 2fl6 + 4fe2) o~36 ^ a-26 

(a + 6)(o-36) a(a2 + 2o6 + 46a) a + 6' 



13 /J l + J.V/'-^ 3 \ 4x8-12ar.y + 9.v» . 43:a-9.ya 

' \^y^ xy 2x3J ' ^3y2 2x2^ 6a^y2 "^ Oai^ya 

^ (2x^3.v)a 6x«.y» ^ 2j?-3y , 

6a:3ya ^(2x + 3y)(2x-3y) 2x + 3y 



Art. 161.— Pages 102, 103. 
1 
4. ^, multipljring each term by x, = — — - = x — 1. 

X 



6 

a 



1-1 

miiltiplTing each term by ah, = %^yi ~ "^TS* 
6~a 



x3 + ^ ^ 

6. -, multiplying each term by x, = — --r- = x^ — x + 1. 

1+- ^+^ 



106 
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a-2 + - 




7. 


1-1' 

a 


multiplying each tenn by a. 




= ^ 


-2«+l^ia-l)?^„ 1. 
a— 1 a— 1 


8. 




-4:r 

— — . multiDlyinff each term bv xt/. 



y ^ 

^ a:(jra + 4y«) -4^3^v ^ x(a^ - 4gy + 4.v«) ^ x(x - 2.y)« 
X — 2y X — 2y ar — 2y 

= ar(jr-2y) = ar2-.2xy. 



SB, mnltipl^g each term by x, 

x + 8-1? 

X 



^ gg-7ar+12 ^ (x->3)(ar->4) ^ x-4 
a:a + 3x-18 (z-3)(z + 6) ar + 6* 



10. , multiplying each term by mtfi, 



mn 



m* + ffi (wi + n) (m^ -^ mn ■{■ rfi) _ m + n 

' i«%i — rfi(m — n) ~" n(m* -^mn + n^") "" n 



x-l--i2_ 

11. , multiplying each term by x+S, 

6 1 1^ 
+ ^ 

ar + 3 

^ Car + 3)(a:->l)-12 ^ j:a + 2ar~3-12 ^ xg+2ar-16 
(ar+3)(x-6) + 12 xa_2x^l5+12 xa-2x-3 



_ (x + 6)(g~3) _ x4-5 
(x+l)(:r-3) x+l' 



CHAPTEB XL ~ PAGES 102, 103L IQT 



3^_J_ 3+-?-. 3a:-12 + 2 3x-10 



6x--20-g + 4 ^ 6g^l6 
3ar-10 3x-10" 



13. -, multiplying each term by a*6, 

X + 1 + - 
6 a 

14. ^ , multiplying each tenn by jc^y*, 

^ x*-4xg.y» + 3.v* ^ (jra->.y«)Cjra-3.vg) ^ aa--y« 
x«y - 3 a:y8 xy (ar^ — 3ya) xy 



16. — -i --f , multiplying each term by (1 + x) (1 ^ x), 

l-x"^l + x 

1+x+l— X 1+x+l— X 2 

^ 26--2C g + ft — c — 26 + 2c 

-g a + 6 — c 04.^)^0 g — 64-c ^ q— ft— c _ a— ft—c 

1 4. 2c ~ a--6-~c4- 2c ~a + 6 — c a — 6 + c a+6— c 
a — 6 — c a-~b — c 

17. , multiplying each term by 1 — x^, 



l-xa + 



4xa 



1-xa 

^ l-xa + 2x« ^ l + x^ ^ 1 + xg 

(l_:ca)a + 4xa l-2x3 + x* + 4xa l + 2x2 + x* 

^ 1 + xa ^ 1 
(l + a^)2 l + x3' 



108 KB7 TO ACADEMIC ALQEBRA. 

ttjfi , a— _6 

18. — — ^-j, multiplying each term by (c + </) (c — <0» 

c—d c+rf 

_ (g+fe) (c— <0+ (g--&) (c+<Q _ ac— qrf+ftc— M+oc+grf— 6c— M 
(a+6)(c+rf)— (a— *)(c— <0 ~ oc+ad+6c+6«/— oc+arf+6c-W 

2ac — 2W ac — bd 



19. 



2ac/ + 26c 


aif + 6c 


1 


1 


rl 1 ~x 


^8-x + a:+l 


-r; 







"*■ 4 



20. ^^2y^ — 7-> multiplying each tenn by y(x + y), 

(x+2y)(x + y)-xy a:S-3ary+2ya-xy a:a^2xy + 2y2 



4o« 

21. ^ , multiplying each tenn by a + x, 

X ; — 

_ (x — 3a) (o + J?) + 4ag _ jg — 2ax — Sqg + 4a» 
~ x(a + x) — 2a2 ox+x^ — 20^ 

_ x« — 2ax + a^ _ (x — o)^ - J? — « , 
""x^ + ax — 2a2 (x + 2a)(x — a) x + 2a* 



22. g^-^ "^'^^^, multiplymg each term by (cfl + fc^) (a« - fc^), 

O + g — 

a-^b a + b 

^ (qg+6a)2_(aa_fcg)2 _ q* + 2qgfeg + &*-«*+ 20^6^-6* 
~ (a2+62) [(a+6)a-(o-6)2] (aHl^)(a^2ab+b^-^H2ab'^) 

4a26« oft 



'(oa+6a)4a6 oa + ft* 
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-^ ^^^ ^ ^j multiplying each term by (m '^n)(m'~ n)^, 

»i — n (m — n)* 

_ (w — w)[(m — n)g + w^ + n3] _ (m— w) (m2— 2mn+ng+mHn^) 
~ (m + n) [»i3(»i — n) + m^n+n^] "" (w + n) (m^ — w% + »«^ + n') 

_ (w ~ n)(2ing — 2mn + 2n^) 
(w + n)(m8 + n8). 

__ 2(w— n)(mg — mn + n^) __ 2(m — n) 
""(»» + n) (to + n)(»i3 — mn + na) (w + n)^' 



Art 162. — Pages 104, 105. 
1 g .. 26 g + fejc + cj8 _ cj^^ + 26j7 ~ (a + 6g + ca:^) 

_ C3^ + 2 6x -- o — 63: — ca:^ _ 6g -- o 
" ara " ai^ * 



o in* + 4iiia — 6TO _ m(m + 6)(TO — 1) _ iw — 1 _ wi^l 
3»i»-76»i '~3i»(in + 6)(in-6)"~3(»i-5)~'3m-16 

3 3^(l + xy^jfi(l-{-xy^ dividing each tenn by (1 + xy, 
(1 + a:)« 
_ aa(l + g)-a:» _ ara+aH>~g» _ ai^ 

(1+x)* (1 + a:)* (1 + x)*' 

^ fl2_6a o8-a6 ^ (a + 6)(a-6) ^ 6(m + n) ^ 6(a-f-fe) ^ a6 + 6^ 
(i» + n)* * 6iii + 6n (to + n)^ a(o — 6) a(m+n) aTO-(-an 

5 l + 2a?^ 2 + g _ l + 23:a 2 + x 
' 2 + 2*® 2 + 2x 2(1 + x3) 2(1 + x) 

^ q + a:)a + 2x2) - (2 + a:)(l -H ar2) 
2(l + x)(l + a^) 

^ l + x + 2xa + 2a:*~2-x-2a?a-aH> ^ a?8--l 

2(l + x)(l + x2) 2(l + x)(l + ar»)' 

g 10aa + 30a6 + 206a ^ lO(o + 6)(g + 26) ^ 2(a+6) 
5a» +10086 6a3(a + 26) a* 



110 KEY TO ACADEMIC ALGEBRA. 

'■(«'^=X-'-i)-[('n)-'][h^)-] 



g 1 — ox + oCx + g) 1 — ax •{- ax •\- a^ 

(1 — aa:)2 + (z + a)2 " 1 — 2ax + a^ita ^. aia ^. 2aa; + a* 

l + ga ^ l + o« ^ 1 

I4.aa + z2 + a2za (l + a»)(l + x3) l + a:a' 



aSfca ^aa-62 ab ab ab b a 



j^Q 6(6~gar) + gCg + &ar) _ i^ -^ abx + a^ '\- abx 

(6 — gar)a+ (g + 6x)a 6* — 2 gftx + g^ai^ ^ ^a + 2 g^x + ft^a:^ 

g«-Hfta g'-Hfeg _ 1 



o8 + 63 + 02^:84.62341 (aa+6a)(l + a:a) 1 + 3^ 



• • gg 6___ , g3:(36— gx) __ gj:(gj:--6)— 6(gjr4-6)-t-gg(36— gg) 

* ax+b gx-6 ga^a-fca ~ a^x^-i^ 

_ a^jfi — g6g — g&x — 62 + 3 gfcj: — ggx^ 
g2x2».62 

— ^x^l^ _ b(ar — b) _ b 



a^afl — 62 (gx 4- 6) (aar — 6) gx + 6 



,0 3x--3xg lOx+lQj:' ^ 8x(l->x) lOxg + g) 

* 2 + 4x + 2x2^9-18x + 9xa 2(l + x)a 9(l-.x)a 

5x2 6a^ 



'Sr(l + a:)(l-x) 3-3x2 



j3 6n6-48n2 ^ 6n2Cn-2)Cn2-H2n + 4) ^ 2(n--2) ^ 2w -4 

* 9n6+18«* + 36n» 9ii»()i2 + 2n + 4) 3n 3n 
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x-3y T-3y 

_ g»— Sargj^ — 2xyg-fQy'— Qy* + J?"y — 3^J^' _ Jg*— 2j«.y— 8xy^ 
X — 3y ar — 3y 

X— 3y 

15 a-f& a-fc 46^ ^ (a + 6)8., (a-6)a-4ft« 
' a-6 a + 6 a^-fta a2-6a 

_ ag+2a6+y'--q' + 2a6-6g-46» 

^ 4a6-4ftg ^ 46(o-6) ^ 46 
flS^fia (a + 6)(o-6) a + 6 

16. x» + a: +-+^ 
j^ or aH» 

a: 

X 



-:^-l-i«i 
a:* 



17 2x~l 2x+l _ (2a?^l) (2xa+2g+l)-C2x+l) (2j«-2g+l) 

* 2a:«-2x+l 2xa+2x+l (2x24. 2x+ 1) (2x2- 2x+ 1) 

^ 4x»-H2xa->l-(4x»-2xg+l) ^ 4x«+2x8-l-4x8 + 2xg~l 
[(2x2 + l)+2x][(2xa+l)-2x] (2x3+1)2-4x8 

4x2-2 4x2-2 



4x* + 4x2+l-4x« 4x* + l 
1 1 



18 a I ^/^ ^ 1 ^ o . l^ x + a-(x--o) 

1 . ?! 2Var-a x + 0^ ~ a2 + x2 + 2 ^ x2-a2 

-^X ^^ , 1 y jy + a-g + g ^ o .Iw 2a 
a a2 + x2'^2 x2-a2 x2 + a2"*"2 x2-a^ 

. a _ a(x2-a2)-fg(3:8+o2) 



x2 + a2 x2-a2 x*-a* 

. o(x2-oa + x2+oy) ^ 2ax2 
x**-a* X* — <** 



X12 K^^ '^^ ACADEMIC ALGEBRA. 

_^ y_ 

19. ^"^ — ^"*"./ , multiplying each term by (a:^ + y") («* - y*), 
^+y^'*"xa-ya 

^(** -y*) + y*(** + y*) a:* - a?3ya + ar^yS + ^ 

= (^ + y«)(a:« + y « ) ^(^ + y^)^ 
a* + y* a:* + y* 

20. x»-9*» + 26x-24)x»-12:ta + 47x-60(l 

x»- 9a:a4.26:r-24 

- 3*a4.21r-S6 

Dividing by -3, a:3-7jc+ 12)x»-9x3 + 26a:-24(x-2 

a:8.7aa^l2x 

-2a:a^.i4ar-24 
/. H.C.F. = :ra-7ar+12. -2ar3 + 14x-24 

xa-7ar+12)x»-.12ara + 47x-60(x-6 
aJJ- 7a:a^.i2x 

- 6ar3 + 36x — eO 
-> 6a:a + 36g-60 

. j:»-9ja + 26x-24 ^x-.2 
" x»-.12a:a + 47ar-60 x-S' 



21. a- Sab 2b- ^7«+66) ^ (a-86)(a«.3a6-26»)^fta(7a+6fe) 
a-36 a-36 

^ a»-6o26+7a6a + 66»~7a6a-6&» ^ a»-6aa6 ^ aa(a-66) 
a — 36 a — 36 a — 36 



2x + y 



[_+y_j__y j:« - ^^~^y _ i_t y _ ^ 

+ y y — X X* — y* x+tf X — y x^ — y* 

(2x+y)(x-y)-(xa-ya) + y(x + y)-a:« 

2xg-xy-y«-xa + y«+gy + y^-a' _ y^ . 
ara-ya "x^-y* 
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_ a;g+.y2+gH2xy4-2yg4-2gJ+a^— 2jry+y'+y^— 2yg+gHg'— 2gar-fa' 

a:2 + y« + «2 

04. 1 4 8Cl->x) ^ rx-2)g-4Cx-2)-8a-x) 

x-2 (a:-2)2 (a:-2)8 (^-2)8 

_ xg-4a: + 4-4a: + 8--8 + 8x ^ 3:^ + 4 
(a: -2)8 (x-2)«' 

• a*-a86-a262 + a68 (a* - a62) (a - 6) 

a(a + 6)(a — 6)(a — 6) a 

gg C4jr + y)^-(a:-2.y)g ^ (4x + y + x-2.v)C4jr + .y-x+ 2y) 
(3ar-4y)2-(2a: + 3y)2 (3a:-4y + 2ar + 3y)(3x-4y-2ar-8y) 
^ (6a:-.y)(3x + 3.v) ^ 3x+3.y 
(6a:-y)(z-7y) ar-7y 

a + fe fr+c c + « (a + 6)(6+c)(c+o) 

^ (6+c)(c-f a)-f(c + <»)Cq + &) + («+ fc)(fe+c)-Co + ft + c)^ 

(a+6)(6+c)(c + a) 
_ 6c4-q6+cH«c-fac+6c+aHqHflH«c-fft^+ftc--fl^— ft^--c^— 2a6--2fec— 2ac 

(a + 6)(6 + c)(c + a) 
_ g^ 4- 6c + ca 

■"(a+6)(6+c)(c + a)* 

2(1 -3a:) l-2x 



(l + x)(l + 9a:) (l + x)(l + 4x) l + 4x 

^ 2(1-3 x) (1 + 4 x) -(1-2 x) (1 + 9 x) + 2(1 + x) (1 + 9 x) 

(l + x)(l + 4x)(l + 9x) 
^ 2(l + x-12x2)-(l + 7x-18x2)-i-2(l + 10x + 9x8) 

(l + x)(l + 4x)(l + 9x) 
^ 2 + 2x-24x2-l-7x+18x2 + 2 + 20x+18x2 

(l + x)(l + 4x)(l+9x) 
_ 3+16x+12x8 ^ 3(l + x)(l + 4x) ^ 8 
(l + x)(l + 4x)(l + 9x) (l + x)(l + 4x)(l + 9x) l + 9a 
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29 _1 1 , 3ar8 3^,2 

• x-1 x+1 iJ»+l a*-l 

^ 3:* + a?* + g* + g'+g+l — a^ + :c*~.g» + g»— jr+l + 33:*— 3r»— Sj*— 3j» 






^ (04.6)24.02+68 (a-6)(aa-a6+62),(g8,.58) 
a«-6« "^ a» + 6» 

^ g« + 2o6+6« + oa + 6g . a«~2og6.f 2a6a~y--ag + ^ 
aa-fta "^ a» + 6» 

^ 2o« + 2a6 + 26g . 2ag6-2a&» 
a2-68 a» + 6» 

(o+6)(a-6) . 2a6(a-6) 

a6(a-6)« a6(a-6)2 

CoH&^)^--a^y' _ a*.f2o«6« + M~ag6« ^ g^+pafta + M 

06(0 -6)a " 06(0 -6)a 06(0 -6)a'' 
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CHAPTER Xn. 

Art. 174. — Pages 109, 110. 

3. 10. 

Sx= 6ar + 42 8ar-.31 =11^-16 

8x-6ar = 42 8x-llar = 31 -16 

3ar = 42 . 8ar = 16 



7. 



8. 



x=l4t 




.-a..„ 


7x + 6 =-30 


11. 


7ar = -30-6 




7ar = -35 




18 - 7x=18a:-7 
-7x-18x = -18-7 


x^z-^ 6 




-26ar = -25 


7x + 6 = x+23 




ar=l 


7x- x = 2Z - 6 


12. 




6ar=18 




27 + 10x=13ar + 23 


x= 3 




10x-13a:=23 -27 
-3ar=-4 


9ar + 7 = 3ar-ll 




A 


9x-3ar = -ll-7 




' = 1 


6a?=-18 






x=- 3 


13. 


19ar-ll =15+ Qx 


3ar — 8 = 6ar + 8 




19ar- 6ar=16+ll 


Sx — &x= 8 +8 




13x = 26 


-2a:=16 




x= 2 


ar = -8 


14. 


32ar-15 = 7 4-65x 


6 — 6ar=l-4jr 




32x-66ar=15+ 7 


4x — 6ar=l — 5 




-33ar = 22 


— 2ar = — 4 




2 


x = 2 




^=-1 


6a:+14 =17- Sx 


16. 




6x+ 3ar=17-14 




13ar-81 = 6ar-31ar-159 


Sx= 3 


13x 


-5a:+31a:=81-159 


^ 3 




39a: = -78 


^=o 






8 




a: = - 2 



Y*Q KEY TO ACADEMIC ALGEBRA- 

18. 

16. 8 + 2(2ar+3> = 2ar-3(2x+n 

12ar-20ar+13 = 9ar-269 3 + 4ar + 6 = 2ar-6a:-3 

12x-2Oar-9ar = -260-18 4i-2ar + 6ar = -3-6-3, 

-17a: = -272 8a: = -12 



19. 



21. 



22. 



24. 



^=1« :r = -? 



2ar-(4x-l) = 6x-(ar-l) 
2z — 4x+l = 6x — ar+1 
2ar— 4jf — 6a: + a: = 1 — 1 
-6z = 
ar=0 

7(ar-2)-5(ar + 3)=3(2x-6)-6(4ar-l) 

7a;«14-5ar-16 = 6a?-15-24ar + 6 
7j:-6ar-6ar + 24ar=14+16-16 + 6 
20z = 20 
»=1 

8(3ar + 6) -2(6ar-3) = 13 - (6a:- 16) 
9x+16-10a: + 6=l3-6x+16 

9a:-10a: + 6a: = -16-6+13 + 16 
4a: = 8 



(2a:-l)(3a: + 2)=(3a:-.6)(2ar + 20) 
OarS + a: - 2 = 6x2 + 60 a: - 100 
a:-.60a: = 2-100 
-49a: = "-98 
x = 2 

(5-6x)(2a:-l)=(3a- + 3)(13-4ar) 
-12a:2+16a:-6 = -12a:2 + 27a: + 39 
16a:-27a:=6 + 39 
-llar = 44 
a:=-4 

(a:-3)2-(6-a:)« = -4a: 
:ca«+6a: 9-26 + 10a'-a:a = -4z 

-6ar+10a: + 4ar = -9 + 26 
8a: =16 
x = 2 
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25. 

(2z-l)a-8(ar-2) + 6(8x-2)-(6-2i)a = 
4:ra-4z+ l-3x+6+15x- 10-25+ 20ar-4a:a = 

-4ar-3a:+15ar + 20z = -1-6+ 10 + 25 
28 a; = 28 
ar=l 

2(x-2)«-8(x-l)a + «a=l 
2«« — Bar + 8 — 8a:« + 6z — 3 + x«=l 

— 8z + 6z = — 8 + 8 + 1 
-2z = -4 
x = 2 

27. 

(x-l)(ar-2)(x+4) = (ar+2)(x+8)(x-4) 
a* + ara-10a: + 8 = a* + :r»-14ar-24 
-10a:+14ar = -8-24 
4a: = -32 
x = -8 

28. 

5(7 + 3z)-(2ar-8)(l-2x)-(2z-8)*-(5+x) = 
35 + 15ar + 4a;a-8ar + 3-4a:a+12ar-9-5-z=0 

16x — 8ar+12ar — a: = -35 — 8 + 9 + 5 
18x=-24 

—I 



(5ar-l)^-(3ar + 2)9-(4x-8)« + 4 = 
2&Ba-10ar+l-9a:a-12x-4-16a:a+24x-9+4 = 

— lOar — 12a:+24x = — 1 + 4 + 9 — 4 
2x=8 
ar = 4 

80. 

(2ar + 1)« + (2x - 1)» = 16ar(xa - 4) - 22 
8a*+12a;« + 6ar+l + 8a*-12a:a + 6a?-l = 16a*-64ar-221 
6x + 6z + 64x=- 1+1-228 
76ar = -228 
*=-3 



118 
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Art. 175. — Pages 111-115. 



2. 



^2 3 



Multiplying each term by 6, 

6x + 3ar + 2ar=-66 

llar = -66 

ar = -6 

3. 

§£— — +— = 
4 6 18 

Multiplyiiig each term by 36, 
27x-30ar+2 = 

-3ar=-2 
2 
' = 3 

4. 

o «3£__13_x 
4 14 7* 
Multiplying each term by 28, 

56a:-21x = 26-4a: 
56a:-21a: + 4a: = 26 
39 a: = 26 
2 



If _7 = ^_?£ 
4 3 4* 

Multiplying each term by 12, 
21a:-84 = 20ar-27a: 
21a:-20ar+27ar=84 
28 a: = 84 
ar=3 



6. 



1 + ^=^-^-. 
6 2jr 4 12a: 



Multiplying each term by 12 a:, 
2a: + 6 = 3ar+l 
2a:-3a: = l-6 
-x = -6 



7. 

2£_9x_7x_.6^ 

6 20 10 4* 
Multiplying each term by 20, 
8x-9x-14a: = 25 
-15a: = 25 






a 



X 2a; 2a: 

Multiplying each term by 2 a:, 
6-5 = 14a:-3 
-14ar = -6 + 6-3 
-14a: = -4 

2 

x= - 
7 

9. 

f +11— ?=f — 5f. 

2 6 3 6 4* 
Multiplying each term by 12, 
6ar + 22 — 4a: = 2a: — 9a: 
6ar-4a:-2a:+9a: = -22 
9a: = -22 
,_ 22 24 



10. 



a:-?+20 = | + |+J 



Multiplying each term by 28, 

28a:-4a:+560 = 14a:+7a:+728 
28a:-4x-14ar-7a:= 728 - 660 
3a: =168 
x= 56 
11. 

X 2x 12 3a:' 
Multiplying each term by 12 a:, 
36-42= 7ar- 20 

-7a: = -36 + 42-20 
-7a: = -14 
x = 2 
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13. 

o^ I 5a? + 3 7x 

ox + = • 

7 2 

Multiplying each term bj 14, 

42a:+10ar + 6 = 49ar 

42ar+10x — 49x= — 6 

3ar = -6 

x=-2 

14. 

5 3 

Multiplying each term by 16, 
16ar-.(6ar+3)=76ar-25 
15x-6a:-3=76x-26 
16ar — 6ar-76a: = 3-26 
-- 66 a: = -22 
1 



16. 

4x-^-^^ + }ix-9)=6x. 

Multiplying each term by 6, 
24x-(4x-6)+3(a:-9)= 30 a: 
24ar— 4x + 6 + 3j:-27 = 30ar 
24x — 4x + 3ar — 30x=27 — 6 
-7x = 21 
x = -3 
17. 

x-(3ar-4)-5zi2f^2. 

4 
Multiplying each term by 4, 
4x-(12a:-16)-(6-2x)= 8 
4ar— 12a:+ 16-6 + 2ar = 8 

4 a? — 12 a: + 2 x =—16+6+8 
-6a: = -3 
1 



16. 



7a:. 



lla:-3 



= 3x+7. 



18. 



Multiplying each term by 4, 
28a:-(llar-3)=12x + 28 
28x-lla:+3 = 12ar+28 
28x-lla:-12a: = 28-3 
6a: = 26 
x=6 
19. 

a:+l a: + 4 . 
2 6 



21 ^16 



Multiplying each term by 106, 

10a:=106a:-736+7a;+21 
10x-106a:-7a:= - 736 + 21 
-102a: = -714 
x=7 

a:-4 



20. 



Multiplying each term by 70, 
36 a: + 36 - (14x + 66) = lOx - 40 
36 a: + 36 - 14a: - 66 = 10 a: - 40 

36 a:- 14a:- 10a: = -36 + 66 -40 
llar=-19 



7a:-1^3^ 19a: + 3 



6 4 

Multiplying each term by 12, 
24 - (14a: - 2) = 36 a: - (57 a: + 9) 
24-14a:+2 = 36a:-67x-9 
-14a:-36a:+67a: = -24-2-9 
7a: = -36 
x = -5 
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21. 

6ar — 2 8g + 4 7jr + 2 _ 3c — 10 
3 4 6 2 ' 

Multiplying each term by 12, 
a0ar-8-(9ar+12)-(14x + 4) = 6a:-60 
2Oar-8-0a:-12-14a:-4 = 6x-eK) 

20ar-0x-14ar-6x = 8+12 + 4*d0 
-9x = -36 
ar = 4 



2^ ^ ^ 6 10 3 

Multiplying each term by 30, 
16 (x + 1) - (12x - 30) = 33x + 16 - (lOar - 130) 

16ar + 16 - 12ar + 30= 33ar + 16 - lOx + 130 
16x-12x-33x+10ar = -30+130 
-20x=100 
ar = -6 



3^9 2^^ ^ 6 

Multiplying each term by 18, 

30x + 6 + 34ar+14-9(3x-.l) = 21a:-3 

30ar + 6 + 34ar+14-27ar+9 = 21a:-3 

80ar + 34x-.27x--21x = -6- 14-9-8 
16x = -32 
» = -2 



84. 



4-fg _l/Q^ ON 113C + 2 l/ft.Q-N 



Multiplying each term by 42, 

24 + 6a: = 21(3:r-2)-(33x+ 6)-14(2-9a:) 
24 + 6x = 63ar-42-33ar-6-28+126ar 
6x-e3x + 33ar-126a: = -24-42-6-28 
-160x = -100^ 

"I 
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26. 



3 


.4z + 6 1 

4 


B + x , 2x + 6 
6 ' 8 


Miiltiplying each term by 24, 




16x + 8 = 


= 24jr + 30 


-(32 + 4x) + 6x+16 


16x + 8 = 


:24jr + 30 


-82-4x + 6x+16 


}X'24x + 4a; — 6ar = 


= -8 + 30 


•-82 + 16 


-10ar = 


:6 




jr= 


2 




6x-l 7-8x 


10 ar- 8 


8-6x 



2 3x 4 2x 

Multiplying each term by 12 x, 
80xa-6x-(28-12x) = 80x»-9x-(18-30x) 

d0x3-6x-28+12x = d0xS-0x-18 + 80« 
->6x+12x + 9x-d0x=:28-18 
-16x=10 

—I 



27. 

8x+7 4(x«-2) x» + 16^7 
2 3x "" 6x8 2* 

Multiplying each term by 6ji^, 
3x«(8x+7)-8x(xa-2)-(x«+16) = 21x« 
9x« + 21x«-8x»+16x-x»-16 = 21x« 
16x=16 
« = 1 



80. 



8x-7 8x+7 
Clearing of fractions, 
8x+7-2(8x-7) = 
8x + 7-6x+14 = 

3x-6x = -7-14 

-8x = -21 

x = 7 
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81. 

3ar + 4 Sx + 2 
Clearing of fractions, 

(2x- l)(3ar + 2) = (3ar + 4)(2x + 7) 
6:r3 + X- 2 = 6 jr2 + 29x + 28 
ar — 29ar = 2 + 28 
-28ar=30 

— n— * 

33. 

2xa+5a.«13 
Clearing of fractions, 

6a^» - Tar + 6 = 6a:» + 16ar — 89 
-7ar-16x=-6-39 
-22a: = -44 
ar = 2 

38. 

6x~2 _ 6x+7 
ar(x-l) ar2-l* 
Multiplying each term by ar (ar + 1) (ar — 1), 
(5ar-2)(ar+l) = ar(5a:+7) 
6a^+3ar-2 = 6x«+7ar 
3ar-7ar = 2 
-4x=2 
1 



34 



"=-2 



X ar« — 6ar _2 

3 3x-7 3 

Multiplying each term by 3^ 

3x2-15x o 

X — = z 

3x-7 

3x«-16x 



x-2 = - 



3ar-7 

Multiplying each term by 3 x — 7, 
(x-2)(3x-7) = 3x2-15x 
3x2-13x+14 = 3xa-16x 
-13x+15x = -U 
2x=-14 
x=-7 
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35. 

x-3 6 

Clearing of fractions, 

6(a: + 5)2=(x-3)(5x+l) 
6ara + 50ar + 125 = 6x^ - Uar - 3 
60x+14ar=- 126-8 
64 a: = -128 
i = -2 
36. 

12^3 

x+1 a: + 2 ar+3 
Clearing of fractions, 
(x+2)(ar + 3)+2(a:+l)(a: + 3)=3(a:+l)(ar + 2) 
a^» + 6ar + 6 + 2x2 + 8a: + 6 = 3a:a + 9ar + 6 
a;a + 2^8 — 3a^« + 6a: + 8ar - 9 jr = - 6 
4a: = -6 
3 



37. 



sa 



^ = -2 



3a:+2 2a:— l _a: 
6 3a:-7 2 

Multiplying each term by 6, 

3:, + 2-^^ = 3:r 
3a:-7 

2^12x-6 
3x-7 
Diyiding by 2, 

^_ 6a: — 3 
3x-7 
Clearing of fractions, 

3a:-7 = 6a: — 8 
3a:-6x=7 — 3 
-3ar = 4 

4 



2 1 



a:-2 a:-3 a:a-6x + 6 
Multiplying each term by (a: — 2) (x — 3), or a:^ — 5 ar + 6, 
2(x-3)-(a:-2) = l 
2a: — 6 — a: + 2 = l 

2a:-a: = 6 — 2 + 1 
a:=6 



]^24 KEY TO ACADEMIC ALGEBRA. 



6x+7 2(x~l) ^ 2x+l^ 

16 7x-6 6 

MultiplTing each term bj 16, 

7x — o 

3^80i£-l} 
7ar-6 

7ar-6 

Diyiduigby2, 2=:?t5i£z:il 
7a:— >o 

Clearing of f ractionB, 

14ar-12 = 16x-16 

14x-16x= 12-16 

-x = -8 

x = 8 

1-z 1 + a? l-«a 

Multiplying each term by (1 + ar) (1 — «), 

8(l + x)-2(l-x)-l = 

8 + 3ar — 2 + 2x — 1 = 

8x + 2x = 

6ar = 

ar = 

2^+1 8ar 
Clearing of fractions, 
3x(2a:3 4.3a:)4.2x+l = 3ar(ar+l)(2ar+l) 
6aH» + 9a:a+ 2ar + 1 = 6aH» + 9a:a + 8ar 
2a:-3ar = — 1 
-ar = -l 



4a 



41. 



42. 



K:-tl)*'(f^D-'- 



Clearing of fractions, 
2(a:+l)«+8(ar+2)a = 5(ar+l)(ar + 2) 
2a;a + 4x + 2 + 8a^»+12x+12 = 6a:«+15x+10 
2ara + 8a;a-6a:« + 4ar+12x-16x=-2-12 + 10 

a: = -4 



CHAPTER XIL — PAGE U4. 125 

43. 

6 12 



Sz+l x+1 2a: — 1 

Clearing of fractions, 

6(x + l)(2a:-l)-(3ar+l)(2a:-l)=2(3x+l)(ar+l) 
12xa+6ar-6-(6ara-x-l)=6ara + 8x + 2 
12ara+6ar-6-6a:a + a:+l = 6a:» + 8x + 2 
12aa-6a;«-6a:« + 6x + ar-8a? = 6-l + 2 
-x = 7 
a: = -7 



9 8 1-.9X* 
Miiltiplying each term bj 9, 

J-18aa 



45. 



a: = 8ar + 3-- 



l-9ar 



§i=i5^ = 8x+3-ar = 2x + 8 
l-9ar 

Clearing of fractions, 

63-18a:3 = (2ar+3)(l-9ar) 
e8-18a^ = -18a:a-26x + 8 

26x = -63 + 8 

26x = -60 



(ar + 2)a a:-2 

Clearing of fractions, 

(ar - 2) (or +1)2 = (X - 4) (x + 2)« 
(ar-2)(a^ + 2a:+l)=(ar-4)(a:a + 4ar + 4) 
a«-8ar-2 = aH»-12ar-16 
— 8ar + 12x = 2-16 
9a: = -14 
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46. 



47. 





2a:3-3x + 2_ 


2ar-3 






3a:2 + x-l 


3ar+l 






Clearing of fractions 


► 




(3. 


r+l)(2x2«.3x + 2) = 


= (2ar-3)(3xa + ar- 


1) 




6a*-7xa + 3x + 2 = 


= 6x8-7a:3-6x + 3 






8a:+5ar = 


= -2 + 3 






Sx = 


= 1 






x = 


1 
"8 






x-1 x+l_ 


.2Car2 + 4ar+l) 





Multiplying each term by (ar — 2) (ar + 2)^, 
(x-l)(ar+2)2+(ar+l)(a:--2)(a: + 2) = 2(x-.2)(x3 + 4x+l) 
(x-l)(ar2 + 4ar + 4)+(x+l)(a:2_4) = 2(ar-2)(x2 + 4a:+l) 

a* + 3x2-4 + aJ» + a:2_4a:-.4 = 2x8 + 4ara-14x-4 
z»+x»-2aH»+3a:3+ara--4ara-4x+ 14a:= 4 

10ar = 4 

"i 

48. 

4a; + 3 12jr--6 2jr-l ^Q 
10 6a:-20 6 

Multiplying each term by 10, 

OX — 2v 

OX — 29 

g^l20x-60 
6x-29 

Dividing by 6, 1 = ^^^""^^ 
6x-29 

Clearing of fractions, 

6x-29 = 24x-10 
6x-24xr= 29-10 
-19x=19 
x=-l 



49. 
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ar-1 ar--2 __ a;~3 ar--4 
a: — 2 ar — 3 x — 4 x — 6 
Adding the fractions in the first member, and the frac- 
tion in the second member, 
(jr-l)(3r-.3)-(3:-2)2 ^ (a:--3)C3:->6)-(jr--4)a 

(a:-2)(x-3) " (a:-4)(a:-6) 

aa-4x+3-x2 + 4a:-4 _ arg--8j:+15--a:g + 8a:--16 
(a:-2)(j:-3) (2:-4)(a:-6) 

-1 ^ -1 

(x-2)(a:-3) (a:-4)(a:-6) 
Clearing of fractions, and changing signs, 
(a:-4)(x-6) = (x-2)(x-3) 
a?8-9a: + 20 = a^« — 6x + 6 
— 9a:+6ar=-20 + 6 
-4a: = -14 

2 

Art. 176. — Pages 116, 117. 

3. 6. 

2ax+rf=3c--6a:. ar+ 1 = 2oar — a2(ar — 1). 

2ax + 6a: = 3c — rf ar + 1 = 2 aar — a^a: + a* 

a:(2a+6) = 3c — rf o^ar— 2ax+a: = a^ — 1 

j,^3c~rf x(a-l)2=(a+l)(a-l) 

(a « 1)2 o_i 

4. 6. 

6 ftma: - 6 an = 15 om- 2 6nx. ?l? + 5 = i^ + 5f. 

66OTx + 26nar=16om + 6an ar 2 x 4 

26a: (3m + n) = 6a (3m + n) Multiplying each term by 4a:, 

6aC3m+n) 6a 4a2 + 26a: = 1662 + aa: 

'=26fc;0"26 26a:^ax=1662-4a2 

^ ^ a:(26-a)=4(26 + a)(26-a) 
a: = 4(26+ a) = 8^ + 4a 

7. 

(a2 - 2a:)2 = (4a: - 3a2) (a: + a^). 

a* — 4a2ar + 4a:2 = 4a:2 + a2x - 3a* 

— 4 a^a: — a^a: = — a* — 3 a* 

— 5a2a:=-4a* 

4a*^4aa 

5a2 6 
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(2m + 8z)(2m-8ar) = n«-(8ar-n)«. 

— 6fix = — 4ma I 

4ma^2m» 
6n 3fi I 



^-£±^ + 2 = 0. 
6 a 

Clearing of fractioiu, 

a(x-o)-6(x + 6) + 2a6=rO 
cix-oa-&a;-6a + 2a6 = 

ox — &x = a^ — 2a5 + ^ 
x(a-ft) = (o-6)a 



10. 

(x — a — 6)« — (x — o)(x — 6) + a6 = 0. 
x* — 2ax — 26x+a« + 2a6 + 6a — xa + ox + 6x — a6 + a6 = 
— 2ax + ax-.2ftx + 6x = — aa-2a6 — 6» 

Uniting tenns and changing signs, 

ax+ftx=a« + 2a6 + J* 

x = a4-6 



11. 



g _ x + 26 _ o« + y 
X — a x + o X* — o* 

MultiplTing each term by x« — a?, 

X (x + a) - (x - o) (x + 2 6) = a* + fca 
x« + ax — x^ + ox — 26x + 2a6=:a2 + fca 

2ox — 26x = a« — 2o6 + fi» 
2x(a-6) = (a-6)a 

2 (a -6) 2 
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12. 

2(ar-c)(6-.3c-8z) ' 
Clearing of fractions, 

(6-8x)(c+2z) = 2(a:-c)(6-8c-8ar) 
4c + 26ar-3car-6a:a = -26c + 26x + 6ca-6a« 
— 8cx=r — 6c — 26c + 6c« 
Uniting terms and changing signs, 
8cx=:86c — 6c« 
8cx = 8c(6-.2c) 
a; = 6 — 2e 

13. 

(x+a)»-(x-a)«-o(3x-a)(2x + a) = x(a+l) + a 
x«+8aa:H8o*a:+o«-x«+3axa-8a«x+o»-6axa-a«x+a«= ox + x + 8 

— o^x — ox — x = — a'— o*— a*+8 
Uniting terms and changing signs, 

a2x + ax + x=8a» — 8 
a: (a* + o + 1) = 8(a-l) (cfl+a+l) 
x=8(a-l)=8a-3 



14. 



x + 2n 
Clearing of fractions, 

(n«-ita)(n + x) = (x + 2n)(-x« + nx + n«) 
n» + n«x — nx2 — x« = — x« — nx^ + 8 n^x + 2 n» 
n2x-8n2x=-n« + 2n» 
-2n2x = n« 

x = -^ = -5 
2n3 2 



16. 



(a-x)(6-x)-a(6 + l) = ^ + xa. 

Clearing of fractions, 

6(a-x)(6-x)-a6(6+l) = a2 + 6xa 
ai3 — o&r — ft^x + 6x2 — a62 — a6 = o2 -|. ftvjS 

— a6x — 62x=o2 + a6 

— 6x(o + 6) = a(a + 6) 

^^ a(a4-6) ^_g 
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16. 

2a 4o« 8a2 "^ ^ 

Multiplying each term by 12 a', 

6a2ar-.36a» + 3x = 4oar-24a*(2-3o) 

6a2a:-36a« + 3a: = 4ax-48o* + 72a* 

6oaar - 4aar + 8ar = 72a« - 48a* + 36o« 

«(6a2-4o + 8) = 12a8(6aa-.4a + 8) 

x=12o» 



17. 



a? l~2ax 2j? — l _o 
2 2a ■*" a2 

Multiplying ieach term by 2a>, 
aaa: + a-2a2ar + 4a:-2 = 

a2x-2a2a: + 4x=— + 2 
Uniting terms and changing signs, 
a^a: — 4a; = a — 2 
x(o + 2)(a-2)=a-2 

a-2 



1& 



(a + 2)(a-.2) a + S 



X X + inti X f^ -V 
— — — - — =-— — (^fH — 1^. 
mn &n on 

Multiplying each term by 3 mn, 

8a: — III (a: + mn) = mar — 3 mn (iw — 1) 

8a: — ma: — mhi = mx — 3 vp^ + 3 mn 

8x — mx — mx = 3 mn — 3 w^ + m% 

3x — 2mx = 3mn — 2 m^ 

a;(3 — 2m)=rmn(3 — 2m) 

x= mn 



19. 



x+_2o , X— _3a __ 2 
X — a X + a 
Clearing of fractions, 
(x + a)(x + 2a) + (x — a) (x — 3a) = 2 (x + a) (x — a) 
x^ + 3ax + 2a2 4- xS - 4ax + 3a2 = 2x2 - 2aa 

a^ + a:2_2x2 + 3ax — 4ax=-2a2 — 3a2-2a« 
— ox = — 7 a* 
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20. 

2a; — a x^a 
Clearing of fractions, 
(x-a)(4a:-a)-(x + a)(2a:-a) = (x-a)(2x-.a) 
4x2 - Sax + a2 - 2x2 _ ax + a2 = 2x2 - 3ax + a* 
4x2 — 2xa — 2x2 — 6ax — ax+3ax = -o2 
— 3ax = -a2 

' 3a~8 

21. 

X a-^hcx _ X gc — 46x 

2 2ftc "~6c 36c 

Multiplying each term by QhCy 

36cx - (3o - 3fecx) = 6x - 2(ac - 46x) 
36cx — 3o + 36cx = 6x — 2ac + 86x 
36cx + 36cx — 6x — 86x = - 2ac + 3a 
ff6cx — 9 6x = — 2ac + 3a 
86x(2c~3)=r-a(2c-3) 

_ a(2c — 3) _ o 
^~ 36(2c-3) 86 

22. 

ax 4- 6 36 _ 02x2 + 62 

ax - 6 ax + 6 a2x2 - 62* 
Multiplying each term by (ax + 6) (ax — 6), 

(aa: + 6)2 - 36(ax - 6) = a2x2 + 62 
0^x2 + 2a6x + 62 - 3a6x 4- 362 = a2x2 + 62 
2a6x — 3a6x = -362 
-a6x = -362 
^^3jf^36 
a6 a 
23. 

ax'^h bx — a a — b 



ax + 6 6x + a (ax + 6) (6x + a) 

Multiplying each term by (ax + 6) (6x + a), 

(ax — 6) (6x + a) — (ax+ 6) (6x — a) = a — 6 

a6x2 + o2x — 62x — a6 — a6x2+ a2x-62x + a6 = a-6 

o2x + a2x - 62x — 62x = a - 6 

2a2x-262x = a — 6 

2x(a + 6)(a-6) = a-6 

a — 6 



2(a + 6)(a-6) 
1 
' 2 (a + 6) 
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24. 

x — n a:^ — mx — n*__*, «* 



m mx-^rfl mx •» «* 

Multipljing each term by m(mx — n^), 
(x — n) (mx — tfi) — m(x^ — mx — n*) = m (mx — n*) + mii^ 
■IX* — mnx — n*x + n* — wix* +fii*x + mn* = nfix — wn* + mn* 
— mnx — n*x = — mn^ — n* 
Changing signs, 

mnx + n^x = mn^ + tfi 
fix (m + n) = n2(m + ») 

A (m + ») 



Apt. 177.— Page lia 

8. & 

^x - 2.06 = .02x - 1.882. .3(1.2x - 6) = 14 + .06x. 

.28x-.02x = 2.05 -1.882 .86x- 1.5= 14 + .06x 

.21x=.ie8 .86x-.05x = U+1.5 

J[58^« .31x=16.5 

•21 , lS-6-Kft 



.001 X - .32 = .00x-.2x-.653. .7(x + .13) = .03(4x - .1) + .6. 

.001x-.09x+.2x = .32 - .663 .7 x + .091 = .12 x - .003 + .5 

.lllx= - .333 .7x - .12x = - .091 - .003 + .5 

_.333^_3 .68x=.406 

.111 , .406 - 

1 7. 

.3x— .02— .003x=.7 — .06X-.006. qq .72x-.66 _. i- . qq 

.3x^.003x+.06x=.7-.006+.02 * "" .6 •■«■•• 

.367 X = .714 Clearing of fractions, 

.714^2 1.66x-.72x+.55=.05x+4.95 

.857 1.65x - .72x- .05x = 4.95 - .55 



.88x = 4.4 
.88 



* = 4I = 5 
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.2 17 1-.1* 





X 


4 a: 


MultiplTiDg each tern 


iby4r, 




17ar-.8 = 


:17ar-.(4-.4*) 




17ar-..8 = 


:17ar-4 + .4* 




-.4ar = 


:.8-.4 




-.4* = 


:-8^ 




x = 


3.2 ft 

:_=8 


.6ar+.044 
.4 


.6X-.178 
.6 


:.88. 



la 



Multiplying each term by 1.2, 
8(.6a: + .044) - 2 (.5z - .178) = .466 
Wx + .182 - ar + .356 = .456 

1.8 ar - ar =.456 - .132 - .866 
.8 a: = -.032 



2 — 8af . 6ar _ 2g — 3 _ x — 2 .25 
1.5 1.25 1.8 ■*■ 0* 

Multiplying each term by 0, 
6(2-8x) + 36x-.(2x-3) = 5(x-.2)+26 
12 - 18ar + 36x - 2x + 3 = 5a: - 10 + 25 
*18x-i-36x-2x-5x = 25-10-12-8 
llx = 
««0 
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CHAPTER Xm. 

Art 179.— Pages 120-131. 



4. Let 
Then, 


X = the number. 
2x = its double. 


and 


?= its half. 
2 


By the conditionfl, 


2x-| = 46 


Whence, 


4x-x=90 
3x=90. 
X = 30, the number required* 


5. Let 
Then, 


X = one part. 
S4 — x= the other part. 


By the conditions. 


V = |(34-.) 



Whence, 
and 

6. Let 
Then, 



20x= 14(34 -x) 
20x=476-14x 
34x = 476. 

x= 14, one part, 
34 — X = 20, the other part 

X = the number. 



3 



= its third part. 



— = its tenth part, 

10 ^ 

= its twelfth part. 



12 



and 
By the conditions, 

'-(i+fo+f2)=^ 

60x — 20x-6x — 5x = 3480 
29x=3480. 
Whence, x = 120, the number required. 
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9. 



10. 



11. 



Let 




X = the greater part 


Then, 




69 -3:= the less. 


By the conditions, 


| + 5?r:£ = X3 




3^ 


+ 413-7ar = 273 

-4a; = -140. 


Whence, 




X == 35, the greater part, 


and 




69 -a: = 24, the less. 


Let 




a:=B'sage. 


Then, 




4jr=A'sage. 


Also, 




ar + 30 = B's age 30 years hence, 


and 




4 a: + 30 = A's age 30 years hence. 


By the conditions. 


4a: + 30 = 2(a:4-30) 






4x + 30 = 2ar+60 






2a: = 30. 


Whence, 




a: =15, B'sage, 


and 




4ar = 60, A'sage. 


Let 




X = the number of years. 


Then, 




62 — a: = A's age x years ago. 


and 




36 — a: = B's age x years ago. 


By the conditions. 


62-x=3(36-a:) 






62-a:=108-3a: 






2ar=46. 


Whence, 




X = 23, the number of years required. 


Let 




X = what A had at first. 


Then, 




2 a: = what B had at first. 


After giving A 1 42, B had left 2 a; - 42 dollars, while A had x + 42 


dollars. 


Then, by the conditions, 






a: + 42 = 4(2a:-42) 






a: + 42 = 8a:-168 






-7a:=-210. 


Whence, 




X = 30, what A had at first. 


and 




2 a: = 60, what B had at first. 



Let 
Then, 

By the conditions. 



Whence, 
and 



X = the greater part. 
207 — a: = the less. 

| = ?(207-a:) + 3 

7a:=1656-8a:+84 
15 a: =1740. 

X = 116, the greater part, 
207 - a: = 91, the less. 



186 



SET TO ACADEMIC AL6SBBA. 



12. 


Let 


X = the less number. 




Then, 


or + 3 = the greater. 




By the conditions, (x+ S)^-^:^ = 61 




x2 + 6ar + 9-a:a=61 






6x = 42. 




Whence, 


ar= 7, the less number. 




and 


x + 3 = 10, the greater. 


13. 


Let 


X = the number of oxen. 




Then, 


2x = the number of cows. 




By the conditions, 






66a:+82(2ar) = 1428 






66x + 64ar=1428 




, 


110 a: =1428 




Whence, 


X = 12, the number of oxen, 




and 


2x = 24, the number of cows. 


14. 


Let 


X == the greater part. 




Then, 


80 — X = the less. 




By the conditions. 


62-ar = 48-(80-ar) 
62-a: = 48-80 + ar 
-2z = -94. 




Whence, 


X = 47, the greater part, 




and 


80 •^x= 33, the less. 


16 


. Let 


X = what each son received. 




Then, 


2x = what each daughter received. 




and 


6x = what the wife received. 




By the conditions, 






6a: + 8ar + 2(2a:) = 1872 




6ar + 8a: + 4ar=1872 






13x = 1872. 




Whence, 


x= 144, what each son received. 




Then, 


2 ar = 288, what each daughter received. 




and 


Ox = 864, what the wife received. 


16 


. Let 


a: = B*s share. 




Then, 


^=A's share. 




and 


|of^ = f^=C.d««. 




By the conditions, 


x + ^+f, = 70 




24. 


r + 0x + 2x=1680 
36 or =1680. 
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Whence, a: = 48, B'b share. 

Then, ^=18,A'8 8hare, 

and * ^~ 4, C'sshare. 

17. Let X = the number of artillery. 

Then, 2* = the number of cavalry, 

and 12} X 2 ar = 26 X = the number of infantry. 

BytheconditionB, a:+2a:+26ar = 2744 
28x = 2744. 
Whence, x = 08, the number of artillery. 

Then, 2 x = 196, the number of cavalry, 

and 25 X = 2460, the number of inf antiy. 

la Let x = B'8age. 

Then, x + 34 = A'8age. 

BytheconditionB, x + 34-60 = 40-x 

2x = 66. 
Whence, x = 28, B's age, 

and x + 34 = 62, A'sage. 

19. Let X = the number of miles by water. 

Then. — = the number on foot, 

7 

and — = the number on horseback. 

6 
By the conditions, 

ar + i£ + 2l = 3086 

7 6 

36x + 20x+14x = 106260 
69 x= 106260. 
Whence, x = 1640, thenumber of milesby water. 

Then, — = 880, the number on foot, * 

and ^ = dl0j the number on horseback. 

6 

21, Let « = the first part. 

Then, a — x = the second. 

By the conditions, mx = 2-Z£ 

mnx =za'^x (1) 

X + mnx = a 
x(l + win) = a 
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Whence, * = — - — , the first part. 

1 + mn 



Therefore by (1), 



a — x = mnx = °"^^ , the second part. 
1 + mn 



22. Let X = the least number. 

Then x + 1, x + 2, and x + 3 will represent the others ; hence, b^ 
the conditions, 

x + x+l + x + 2 + x+3 = 04 

4x = 88. 

Whence, x = 22, the least number. 

Then, x + 1 = 23, 

x + 2 = 24, 

and X + 3 = 26. 

Therefore the numbers are 22, 23, 24, and 26. 

23. Let X = the less part. 
Then, 43 — x = the greater. 
By the conditions, 43 — x — 20 = 3(17 — x) 

23 — x=61-3x 
2x = 28. 
Whence, x = 14, the less part> 

and 43 — X = 29, the greater. 

24. Let X = A's share. 
Then, 27 — x = B's share, 

26 — X = C*s share, 
and 23 — X = D's share 

By the conditions, 

X + 27-X + 25-X + 23 — x = 47 

-2x = -28. 

Whence, x = 14, A's share. 

Then, 27 — x = 13, B's share, 

26 — x=ll, C's share, 

and 23 — x= 0, D's share. 

26. Let x = the number. 

By the conditions, 80 - ^^^= x - 100 

160-x-15 = 2x-200 
-3x = -345. 
Whence, x = 115, the number required. 
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Let X = the fourth part. 

Then, 4 a: = the third part, 

8 X 4 a: = 12 a: = the second part, 
and 2 X 12 a; = 24 a: = the first part. 

By the conditions, 

ar + 4a; + 12 a: + 24 a: = 206 
41 a: = 206. 

a: = 5, the fourth part. 



Whence, 
Then, 



and 



4 a: = 20, the third part, 
12 a: = 60, the second part, 
24 a: = 120, the first part. 



27. Let 
Then, 
Also, 
and 
By the conditions, 



Whence, 

and 
Therefore, 

and 



X = B's age eleven years ago. 
4 a: = A*s age eleven years ago. 
X + 24 = B*8 age thirteen years hence, 
4 a: 4- 24 = A's age thirteen years hence. 
4ar + 24 = 2(a: + 24) 
4a: + 24 = 2a: + 48 
2a: = 24. 

X = 12, B's age eleven years ago, 
4 a: = 48, A's age eleven years ago. 
a: + 11 = 23, B's age at present, 
4x + 11 = 69, A's age at present. 



28. Let X = the less number. 

Then, a: + 1 = the greater. 

By the conditions, 

(ar 4- 1 ) 2 _ a:2 + 3 (a, + 1 ) = a: 4. 02 

a^» + 2a:+l-a^2 + 3a:+3 = a:+92 
4a:=88. 
Whence, x = 22, the less number, 

and x + 1 = 23, the greater number. 



29. Let 

By the conditions, 

Whence, 

30. Let 

Then, 



X = the number. 

5^-25=9-? 
6 9 

16a:-450=162-2a: 

17 a: = 612. 

X = 36, the number required, 

X = B's age. 
mx = A's age. 
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Also, X + a = B'b age in a yeBn, 

and mx-\-a = A's age in a yean. 

By the conditions, mx-\-a=zn(^x-\-a) 
mx •\- a = nx ^ na 
mx^nx=na — a 
x(m — n) = a(n — 1). 

a, = £(lnl},B'Bage, 



Whence, 
and 



r = ^2!l!L=ii,A'8 



•g«. 



31. Let 
Then, 
and 
By the conditions, 

rflx + fix + X = a 
x(»« + »+l) = a. 

Whence, 



X = the third part, 
fix = the second part, 
n*x = the first part 



Then, 
and 

33. Let 
Then, 

Also, 

and 



ll«X=: 



na + n + l 

an 
fia + fi + 1 

affi 
n* + n + 1 



, the third part 
., the second part 
, the third part. 



X = the number of days required, 
- =r what both can do in one day. 

X 

f- = what A can do in one day, 
16 



18 



= what B can do in one day. 



1 



By the conditions, ;t + A = - 
16 18 X 

6x+6x = 90 

llx = 90. 

Whence, x = 8^, the number of days required. 

34 LjBt X = the number of hours required. 

Then, - = what all together can do in one hour. 

Q 

Also, --- = what A can do in one hour. 



— ■ = what B can do in one hoir 
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and 






o 
11 ' 


= w 


By the conditionB, 










8 , 


4 


. ft 


1 




— + 




+ ~ = 






11^ 


11 


11 
12 _ 
11 ■ 


X 

^1, 

X 



--• =r what C can do in one hour. 



Whence^ 



X = --, the number of hours required. 



X = the side of the court in yards. 
X + 6 = the length of the rectangular area, 
X -^ 4 = its breadth. 



35. Let 

Then, 
and 
By the conditions, 

(x+6)(x-4) = a:a 
;ca + 2x-24 = a:a 
2ar = 24. 
Whence, x = 12, the side of the court 

Therefore the area of the court is 144 square yards. 



36. Let 




X = the sum found. 


Then, 


X 

2' 


- 16 = what A receiyed. 


and 


X 


f 13 = what B received. 


By the conditions. 




ar=|-15 + |+18 + 27 
4a: = 2x + x+100. 


Whence, 




x= 100, the sum found. 


Therefore, 


X 



- 16 = 86, what A received, 



and 



f + 18 = 88, what B received. 
4 



37. Let 

Then, 

Also, 
and 



X = the number of hours required. 

- = what both can do in one hour. 

X 

- = what A can do in one hour, 
a 

- = what B can do in one hour. 




a b c X 
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By the conditions, i + i = i 
a b X 

bx-\- ax=ab. 
Whence, x = , the number of hours required. 

38. Let X = the number of minutes required. 

Then, - = what all together can fill in one minute. 

X 

Also, - = what the first tap can fill in one minute, 

a 

- = what the second tap can fill in one minute, 
6 

and - = what the third tap can fill in one minute, 

c 

By the conditions, * 

a b 

bcx + acx + abx = abc. 

Whence, x = — — ^^ , the number of minutes required. 

ab + bc + ca 

40. Let X = the number of dollars. 
Then, 2 x = the number of cents, 

and 6x2ar=10a; = the number of dimes. 

Also, 100 X = the value of x dollars in cents, 

and 100 a: = the value of 10 a; dimes in centi. 

By the conditions, 

100a:+100x + 2x=404 
202a: = 404. 
Whence, x = 2, the number of dollars. 

Then, 2x = 4, the number of cents, 

and 10 a* = 20, the number of dimes. 

41. Let X = the number of two-penny pieces. 
Then, a: + 19 = the number of farthings. 

Also, 8 X = the value of x two-penny pieces in f arthinga 

By the conditions, 

8ar + a:+19=172 
0x=16A 
Whence, x = 17, the number of two-penny pieces, 

and X -i- 19 = 36, the number of farthings. 
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42. Let X = tho cost of the picture in cents. 

Then, x = the cost of the frame in cents. 

By the conditions, 

.ar-f 76 



Whence, 



x-100 = 

2a: — 200 = a: 4- 75. 

X = 275, the cost of the picture in cents. 



43. Let 
Then, 

Also, 
and 



X = ttie number of days he worked. 
— a: = the number of days he was absent. 

— = the pay in dollars for x days of work, 
4 

^^^ = the deduction for 36 — a: days of absence. 



By the conditions, 
5x 36-a: 
4 2 



= 17 



5x — 72 4-2ar = 68 
7x=U0. 
Whence, x = 20, the number of days he worked, 

and 36 — or = 16, the number of days he was absent. 

44. Let X = the sum given to B. 

After giving B x dollars, A has 105 — x dollars, while B has 83 + 2 
dollars. Then by the conditions, 

106-,= ?i±£ 
3 

315 — 3ar=83 + x 

4x = 232. 

Whence, a: = 58, the sum given to B. 



45. Let X = the sum given to B. 

Then by the conditions, 

a-'X^ c(b-\- x) 
a — x = bc + ex 
ex -\- X = a — be. 



Whence, 



X = ^ -, the sum given to B, 

c+1 



46. Let 
Then, 



X = the number of minutes required. 

- = what all together can do in one minute. 
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Also, — = what the first tap can do in one minute, 

— - = what the second tap can do in one minute, 
200 

'^^ o?^ — ^^^ ^® ^^^^ ^P ^^'^ ^^ ^ ^® minute. 

800 

By the conditions, 

80 200 300 X 
16ar + 6ar + 42r=1206 
26 x= 1200. 
Whence, x = 48, the number of minutes required. 

48. Let jr = the first digit. 
Then, x > 4 = the second digit, 

and 2ar — 4 = the sum of the digits. 

Also, 10a: + 2r — 4, 

or 11 a: — 4 = the number. 

By the conditions, 

llg-4 ^y 
2x-4 

llar-4=Ux-28 
3x = 24. 
Whence, x= S, 

Therefore, 11 x — 4 = 84, the number required. 

49. Let X = the second digit 
Then, 3x = the first digit, 

and 3 x — x, or 2 x = the difference of the digits. 
Also, 30x + X, or Six = the number. 
By the conditions, 

2x 
31ar + 3 = 82a:. 
Whence, x = S. 

Therefore, 31 or = 03, the number reqidred. 

%0, Let X = the number of bushels at 9 shillings. 

Then, 40 — x = the number at 13 shillings. 

Therefore, 9x= the cost in shillings of the first kind, 

and 13(40 -'x)=z the cost in shillings of the second kind. 
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By the conditions, 

9z+13(40-a:) = 10x40 
92r + 620-13a: = 400 
4ar=120. 
Whence, ir = 30, the number of bushels at shillings, 

and 40 — X = 10, the number at 18 shillings. 

51. Let X = the number of ounces of gold. 

Then, 4160 — a: = the number of ounces of silver. 

Therefore, 

-^, or ^ = the no. of oz. of water displaced by the gold, 
and 

— X ^j. odJO— X _ ^g niimter of ounces displaced by the silyer. 
lOi 21 

By the conditions, 

4a: ■ 8320- 2a: _o^ 

77+—21 ^^ 

12 ar + 91520 - 22 a: = 57760 
10 a: = 33770. 
Whence, x = 3377, the number of ounces of gold, 

and 4160 — a: = 783, the number of ounces of silyer. 



52. Let a; = the first digit. 

Then, a: + 3 = the second, 

and 2a: + 3 = the sum of the digits. 

Also, 10 a: + a: + 3, 

or 11 a: + 3 = the number. 

By the conditions, 

lla: + 3-9 ^3 
2a: + 3 
llar-6 = 6a: + 9 
6a: =15. 
Whence, x = 3. 

Therefore, 11 ar + 3 = 86, the number required. 

64. Let X = the number of miles. 

Then, f = the number of hours going, 

6 

and ^>^^ ~!r — *^^ number returning. 
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By the conditions, 

£ 2x^17 
6 7 4 
28a: + 40ir=696 
68 a: =695. 

Whence, z = ^ = 8f , the number of miles required. 

68 

66. Let X = the no. of days. 

Then, x + n = the no. of days travelltf by the first courier. 

Also, a(x-\-n) = the no. of miles travelled by the first courier, 

and bx = the no. travelled by the second. 

By the conditions, 

5x= a(ar 4- ») 
bx = ax-{- an 
bx'-ax = an. 

Whence, x = . "" , the no. of days required. 

b — a 

66. Let X = the number of miles A travels. 

Then, 26 — x = the number B travels. 

Also, - = the number of hours A takes to travel x miles, 

20 r 

and — - — = the number B takes to travel 26 — a: miles. 

4 

By the conditions, - = ?^ZL? + 1 
^ 3 4 2 





Whence, 
and 




4x=78-8i: + 6 
7x=84. 
X = 12, the number of miles A travels, 
26 - x = 14, the number B travels. 


67. 


Let 




X = the amount invested. 




Then, 




-^ = the amount in 5 per cent bonds, 
8 




and 




~ = the amount in 6 per cent bonds. 




Also, 








4"' 


8x 


or -^ = the income from the 5 per cents, 
loO 




and 
6 ^, 


6x 


.. 6t ,, , ^_ ^.„^ ,. 
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By the conditions, 



l£4.^=:180 
leO 160 



9x 
160 



= 180 



Whence, 
Therefore, 

and 



160 
x = 3200. 

— = 1200, the amount in 5 per cent bonds, 
o 



= 2000, the amount in 6 per cent bonds. 



6x 



58. Let 

By the conditions, 



X = the prindpaL 



Whence, 



rtx , 

— •{- x = a 

100 

r<a:+ 100 a: = 100 a. 

100a 



ft +100 



, the principal required. 



59. Let 

By the conditions. 



X = the number of years. 



Whence, 



^100 

100 ^ 

j3rx=100(a— /?). 
100 (a -jo) 



Pr 



; the no. of years required. 



61. Let X = the divisor. 

Then, 37 — a: = the dividend. 

By the conditions, 

37 -X « 1 





X ^ X 




87-a:=3ar+l 




4x = 36. 


Whence, 


x = 9, the divisor, 


and 


37 -x = 28, the dividend. 
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02. Let a; = thediyiBor. 

Then, 118 — ir = the diyidend. 

By the conditionB, 

ii8-_x ao 

X X 

llZ-x=z2x + 20 

8ir = 98. 
Whence, x = 31, the dirisor, 

and 118 — or = 82, the diyidend. 



63. Let or = the number on a side at Ifant. 

By the oonditioni, 

:Ka + 21=(2r + l)a-200 
aa + 21 = :ca+2x+l-200 
22r = 220. 
Whence, x = 110, the number on a side at first, 

and jt> + 21 = 12121, the whole number of troops. 



64. Let 
Then, 


X — the diyisor. 
a — d:= the diyidend. 


By the conditions 


X X 

a — x=bx + e 
6r + a: = ^ — c. 


Whence, 


x = ^::i^, the diyisor, 
-^ 1 


and 


«_x = a-»-'' = °* + « 



66. Let X = the denominator. 

Then, x^6 = the numerator. 

By the conditions, ^^ = i 
x+8 8 

8jr-18 = a:+8 

2a: = 26. 

Whence, x = 13, the denominator, 

and a: — 6 = 7, the numerator. 

Therefore the fraction is ~ 
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66. Let a: = the first digit. 
Then, 6 — x = the second. 
Also, 

10a: + 6 — ar, or 9ar + 6 = the number. 
By the conditionSi 9a:+ 6 = a: + 46 

8a:=40. 
Whence, x = 5. 

Therefore, 9x + 6 = 61, the number required. 

67. Let X = the rate per cent. 
By the conditions, 

^^100 

100 ^ 

|jte = 100(a— p). 

Whence, x = ^\^—p) ^ the rate required. 



68. 


Let 


X = the price of the picture in cents. 




Then, 


^ = the price of the frame. 




By the conditions, 

3x 200 = ' + ^ 
d. Si 




Whence, 


9x-2400 = 4x + 240 
6x = 2640. 
X = 528, the price of the picture in centil. 




and 


^ = 396, the price of the frame. 


69. 


Let 
Then, 


X = the denominator. 
X — 1 = the numerator. 



By the conditions, ^^ == 2 (^^^ - 1 

x(x-l) = 2(x-l)(x + 2)-x(x + 2) 
x2 — x = 2x3 + 2x — 4 — x2-2x 
-x = -4. 
Whence, x = 4, the denominator, 

and X — 1 = 3, the numerator. 

Q 

Therefore the fraction is -• 
4 
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71 Let OM, OH be the positions of the minute and hour-hands at 
7 o'clock, and OM', OH' their positions when 
opposite to each other. 
Let a: = the number of minute-spaces 

in MMf. 
Then since the hour-hand travels one-twelfth 
as fast as the minute-hand, 

— = the number in HH'. 

12 

86 = the number of minute-spaces 

in MM'H, 
SO = the number in M'HH'. 
MW + WHW = MWH-\- HW. 
:P+30 = 36.f^ 




Whence, 



Alto, 



12 
liar = 60. 



TT iicui;c, '■'■ will. 

Therefore the required time is 6^: minutes after 7 o clock. 



72 Let OJf, OH be the positions of the minute and hour-hands at 
2 o'clock, and OM', OH' their positions when 
opposite to each other. 

Let X = the number of minute-spaces 

in MH'W. 
Then since the hour-hand travels one- 
twelfth as fast as the minute-hand, 

» _£. = the number in HH', 
12 
10 = the number of minute-spaces 

in MH, 
30 = the number in H'M'. 
MH'M' = MH -f HH' -f WMK 

:p=10+£. + 80 




Whence, 



Also, 



12 



liar 



= 40 



12 
11^ = 480. 

x=4.Vp 



Therefore the required time is 43^^ minutes after 2 o'clock. 
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— = the number in HM\ 
12 




73. Let OM, OH be the positions of the minute and hour-hands at 

5 o'clock, and OW their position when 
together. 
Let X = the number of minute- 

spaces in MMK 

Then, ^ 

M&Of 25 = the number of minute- 
spaces in MH, 
Now, MMf=^MH-k-HMf. 

That is, a: = 26 + ^ 

llar=300. 
Whence, x = 271?^ 
Therefore the required time is 27^ minutes after 6 o'clock. 

74. Let OM, OH be the positions of the minute and hour-hands at 

1 o'clock, and OM' their position when 
together. 
Let X = the number of minute- 

» spaces in MM*. 

Then, -^ = the number in H3f. 
12 

Also, 5 = the number of minute- 

spaces in MH, 
Now, MW = MH^HMK 

That is, a:=5-|-^ 
12 

\\x . 

l2=^ 

11* = 60. 
Whence, x = ^^, 
Therefore the required time is 6^ minutes after 1 o'clock. 




76. Let 

Then, 
and 



X = the number of eggs at first. 

- 4- i = the first sale, 
2 2 



Ki^&'^i^'i"^"'''^^' 



remaimng. 
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Theretore, 

£ — l + l,or - + i = the second Bale, 
4 4^2' 4^4 



and 



£_.l_.f£ + lYor £ — ? = the number remaining. 
2 2 V^ 4/ 4 4 

Finally, 



f --5 + 1, or - + l = the third sale, 
8 8 2' 8 8 



and 



£-.? — ^£ + l\or- — - = the nnmber remaining. 
4 4 Us/ 8 8 

7 
By the conditions, - — 5 = 
o o 

Whence, r = 7, the number of eggs at first. 



76. Let X = the number of dimes. 
Then' 20 — ar = the number of half -dimes. 

Also, 2 a: = the value of x dimes in half-dimet» 

and 27 = the value of $ 1.86 ii* half-dimes. 

By the conditions, 

22r-|-20-x=27. 

Whence, a: = 7, the number of dimes, 

and 20 — a: = 13, the number of half-dimesi 

77. Let X = the number of miles. 

Then, - = the number of hours going, 

b 

and - = the number returning. 

c 

By the conditions, 

6 c 
ca: -I- 5a: = (ibc, 

^^ence x = -^, the number of miles required. 

6 + c 
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78. Let OMf OH be the positions of the minute and hour-hands at 
6 o'clock, and OM^, OW their positions 
when at right angles. 



Let 


X = the number of minute- 




spaces in MMK 


Then, 


^ = the number in HW. 
12 


Also, 


80 = the number of minute- 




spaces in MMfH, 


and 


16 = the number in M^HEf, 


Now, 




MM' + WHH^ = MWH + HHK 


rhatis. 


x+15 = 80.h^ 




12 

11*= 180. 
Whence, x = 16^. 

Therefore the required time is 16^ minutes after 6 o'clock. 



79. The minute and hour-hands will be at right angles to each other 
once between 10 and 10.30 o'clock, and 
once between 10.30 and 11 o'clock. 
First, Let OJf, OH be their positions at 
10 o'clock, and 03f' , OH' their positions 
when at right angles. 



Let 


x=the number of minute- 


• 


spaces in MMf. 


Then, 


^ = the number in HH'. 
12 


Also, 


10 = the number of minute- 




spaces in HH'M, 


and 


16 = the number in H'MM. 


Now, 




HHM -1- MM' = HH' -h H'MMf. 


That is. 


10 + x = ^ + 16 




12 




lli = 60. 


Whence, 


« = 6A. 
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Second. Let OM, OiSTbe the positioiis of the minute and hour-hands 
at 10 o'clock, and OM', OH' their positions 
when at right angles. 
Let X = the number of minute- 

spaces in MNM'. 

Then, — = the number in HW. 

12 

Alio, 60 = the number of minute- 

spaces in MNM'Hf 
and 16 s= the number in M'HW, 

Now, 
MN^ + MfHHf = MNM'H -|- HH'. 

x-l- 16=60 + ^ 




That is, 



11a: 



= 36 



12 

llx = 420. 
Whence, x = SS^ 

Therefore the times are b^ minutes, or 38^^ minutes, after 10 
o'clock. 



80. Let X = the no. of pieces at a to the dollar. 

Then, c — x = the no. at 6 to the dollar. 

Therefore, - = the value in dollars of the pieces of t£e first kind, 

c — X 



and 



- = the value of the pieces of the second kind. 



By the conditions, 
X , c ^x 



a + -6 



= 1 



bx -\- ac -^ ax = ab 

ax — bx = ac^ ab. 

Whence, x = ^K^" ) ^ the no. of pieces of the first kind, 

o — 6 

Then, c-ar = c-^L(£j=^ 
a — b 

_ ac ^ be — ac -\- ab 

"" a-b 

= ^^""fs the no. of pieces of the second kind. 
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81. A performs -=- of the work in an hour, and A and C together per- 
12 

1 117 

form -. Hence C alone will perform , or f- of the work 

6 6 12 60 

Q 

in an hour. Also, B's work is - of C's ; so that B performs 

3 7 7 

2 of — , or — of the work in an hour. 

2 60' 40 

Let X = the no. of hours A works hefore he is relieved. 

Then, 7 — a: = the no. of hours B and C work. 

In X hours, A performs ^ of the work ; and in 7 — a: hours, B per- 

forms ^^O--^) of the work, and C '^^'^'"^) of the work. 
40 60 

Then by the conditions, 

^ + 7(7-^:) 7(7-a:) ^^ 

12 40 60 

lOar + 21(7 - ar) + 14(7 - ar) = 120 

lOar + 147 - 21ar + 98 - 14a: = 120 

26 ar= 126. 

Whence, ar = 6. 

Therefore B and C must relieve A after 6 hours ; that is, at 10 a.m. 



82. Let OM, OH be the positions of the minute and hour-hands at 4 
o'clock, and 03/', OW their positions 
when the former is five minutes in 
advance. 
Let X = the number of minute- 

spaces in MHWM'. 

Then, ^ = the number in HE'. 

12 

Also, 20 = the number of minute- 

spaces in MH^ 
and 5 = the number in H'M'. 




Now, MHH'Aff = MH + EH' -|- E'M, 
That is, 

liar 



x=20 + ^ + 6 



? = 26 

12 

llx=300. 

a: = 27 A. 



Whence, 

Therefore the required time is 21^ minutes after 4 o'clock. 
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83. Let a; = the number bought. 

Then, -^ = the cost of the eggs in cents. 

8 

7 X 7 X 

Also, - X -* or -- = the amount received for one-third, 

2 8 6 

and ~r ^ ^' ^' ~^ ~ ^® amount received for the remainder. 

4 u 2 

By the conditions, 

7a? , bx lOx , -^ 

7x+15a: = 20ar + 06 
2ir=06. 
Whence, x = 48, the number of eggs bought 

84. Let x = his capital at first. 

Then, ^ = his capital at the end of the first year, 

8 

and ^ — 2700 = his capital at the beginning of the second year. 
8 

Therefore, | X f ^ - 270o\ or i^ - 8600 

8 V 8 J 9 

= his a^ital at the end of the second year, 

and l|f - 8600 -2700, or i|^- 6800 

9 9 

= his capital at the beginning of the third year. 

Therefore, | X (^ - 68O0Y or ^ - 8400 

= his capital at the end of the third year, 

and ^-8400 -2700, or ^-11100 

27 27 

= his capital at the beginning of the fourth year. 

Therefore, i X (— - 11100 Y or ^^ - 14800 
8 \ 27 J 81 

= his capital at the end of the fourth year. 
By the conditions, 

?|^ - 14800 - 2700 = 2980 
81 

?^ = 20480 
81 

Whence, x = 6480, the capital at first 
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86. Let X = the yalue of the hone. 

The harness and carriage being together worth two-thirds the 
yalue of the horse, we have $26 + the value of the carriage 

equal to -^ ; that is, the value of the carriage is -^ > 26. 
3 8 

Then by the conditions, 

* + 26 = 2^^-25Ul6 

3x+76 = 4ar-160 + 46. 
Whence, x = 180, the value of the horse, 

and .-- . 26 = 06, the value of the carriage. 

8 

86. Let :r = the no. of miles A travels. 
Then, 107 — x= the no. B travels. 

Also, ^> or ^ = the time A takes to travel x miles, 

18 13 

6 
and 

12Llf , or ^7^^ = the time B takes to travel 107-x milea 
n 11 

4 

By the conditions, ^ = 428-4ar 
13 11 

66 a: =6664 -62 or 
107 x = 6664. 
Whence, x = 62, the no. of miles A travels, 

and 107 — a: = 66, the no. B travels. 

87. Let X = the cost per pound for the mixture. 
By the conditions, 

x(a '\rb + c)^am + bn^cp. 

Whence, x = m±^!Lt£P^ the cost required. 

a + b-{-c 



68. Let X = the no. of days required by A. 

Then, 
Also, 



Then, - = the part A does in one day. 

X 



and 



- of -, or T— = the part B does in one day, 
2 X jsx 



2 1 1 

- of -— , or -— = the part C does in one day. 

o 2x ox 
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Also, 

By the conditions, 



- = the part all together do in one day. 
6 



6 X 2x 3x 

x = 6 + 8 + 2. 
Whence, x = 11, the no. of days required by A. 

Therefore, 2x = 22, the no. of days required by B, 

and 3x = 83, the no. of days required by C. 



89. Let 
Then, 

Then, 

and 



xr=B's capital at first. 

— = A's capital at first. 
2 

^ + 150 = A's capital at the end of the first year. 

— = B's capital at the end of the first year. 
4 



dx 



Therefore, |x(^ + 15o). or ^ + f 

= A's capital at the end of the second year. 



and 



— + 300 = B's capital at the end of the second year. 
4 



By the conditions, 

o 2 4 

9x + 0OO = 6x + 2^OO 
3x=1600. 
Whence, x = 600, B's capital at first. 



Therefore, 



— = 750, A's capital at first. 
2 



90. Let OM, OH be the positions of the minute and hour-hands at 
9 o'clock, and 03f' , OH' their positions when 
the latter is one minute in adyance. 
Let x= the number of minute-spaces in 
MNHM'. 

Then, -^ = the number in JJJf'-ff'. 
12 

Also, 45 = the number of minute-spaces in 

MNH, 

and, 1 = the number in ATW, 

Now, 

MNHM' + M'H' = MNH + HMH. 
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That is. 



Whence, 



ar+l = 45 + 



12 



11 x 
12 


= 44 


* _ 
12" 


= 4 


X- 


= 48. 



Therefore the required time is 48 minutes after 9 o'clock. 
X — the number of days required by A. 



91. Let 
Then, 



- = the part A does in one day. 



But, -- = what A and B together do in one day; 

12 

7 1 

hence, = the part B does in one day. 

12 a: 

Q 

Also, -- = what A and C together do in one day; 

15 

8 1 

hence, = the part C does in one day. 

15 X 
9 
But, -- = what B and C together do in one day. 

Therefore by the conditions, 

12 X 16 X 20 

35«-60 + 32a:-00 = 27x 

40x=120. 

Whence, x = 3, the number of days required by A. 

7 11 
Therefore as B does -, or - in one day, he will require 4 days 

8 11 

to complete the work ; and as C does „» ^' ~ ^^ ^°® ^^7* 

15 3 5 

he will require 5 days to complete the work. 



92. Let 

Then, 



Therefore, 
and - 



X — the number of yards in the smaller piece. 
X + 3 = the number in the larger piece. 

7 T 

~ ^ the cost of the smaller piece, 
5 

I (x + 3) = the cost of the larger. 



Also, - (2 X + 3) = the amount receiyed for the wholeu 
o 
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By the conditions, 

|(2x + 3) = ^+|(x+3) + 8 

80x+ 120 = 42x + 26x+ 76 + 240 
13x=196 
Whence, x = 16, the no. of yards in the smaller piece^ 

and X + 3 = 18, the no. in the larger. 

93. Let X = the number of beggars. 

Then, ox — 6 = the amount distributed, 

and cx-\- dss the same. 

By the conditions, 

<ix^b = cx+ d 
ox ~ ex = 6 + <f . 

Whence, x = , the number of beggars. 

a — c 



94. Let 

Then, 



§^X^'.or 



X = the amount let. 
21 X 
20 
441 X 



and 



400 
9261 X 



= the amount due at the end of the first year, 
= the amount due at the end of the second year, 



21xMlf or 

20 400 ' 8000 

By the conditions, 

9261 X 

8000 



= the amount due at the end of the third year. 



= 2316.26 



Whence, 

96. Let 

Then, 



Therefore, 



and 



Therefore, 



8000 

X = 2000, the amount let. 

X = his annual expenses. 
6000-x 

= his capital at the beginning of the second year. 

5 X (6000 - x), or 6260 - 5£ 
4 4 

= his capital at the end of the second year, 

e260 - — - X, or 6260 - ?^ 
4 4 

= liis capital at the beginning of the third year. 

= his capital at the end of the third year. 
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By the conditions^ 

2 16 

126000 - 45 X - 16 ar = 39600 
61x=: 85400. 



Whence, 



X = 1400, the annual expenses 



96. Let 
Then, 

and 



0?= the amount of his property. 

^ = the amount invested in 3} per cents, 
8 

-^ = the amount invested in 4 per cents, 
5 

4x 

15 



= the amount inyested in 4\ per cents. 



Therefore, 



7 x7a: 
— - of -, or -— - = the income from the 3} per cents, 
200 o 600 

-— - of -^, or — = the Income from the 4 per cents, 
100 5 600 ±' » 



and 

ft A f *w f 

— — of — -, or -— - = the income from the 4* per cents. 
200 15 8000 * 

By che conditions, 

7£ 8x _86£^ggg 

600 600 3000 

35x + 48x+ 36x= 1785000 

119 x= 1785000 

Whence, x = 15000, the amount of his property. 



97. Let OM, Off be the positions of the minute and hour hands at 
8 o'clock, and OM', Off' their posi- 
tions when the former is thirty-five 
minutes in advance. 
Let X = the number of minute- 

spaces in MM'. 

Then, -^ = the number in ffff'. 
12 

Also, 20 = the number of minute- 
spaces in ffff'M, 
and 35 = the number in ff'MM'. 
Now, 
ffff'M + MM' = ffff' + ff'MM', 



^_9^ 
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That 18, 

12 

liar =180. 
Whence, x = 16^. 

Therefore the required time is 16^ minutes after 8 o'clock. 

98. Let X = the number of leaps made by the fox. 

Then, -^ = the number made by the greyhound. 

8 

Now one leap of the greyhound is equivalent to ~ leaps of the fox ; 

3 

hence, -^ leaps of the greyhound are equiyalent to -^ X -, or — - 
3 3 3 9 

leaps of the fox. 
But the distance traversed by the greyhound is equal to the dis- 
tance traversed by the fox, plus 60 leaps of the fox ; therefore, 

ii? = x + 60 

14«=:0» + 640 

62:=640 

Whence, x = 108, the number of leaps made by the fox, 

2x 
and ~ = 72, the number made by the greyhound. 
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CHAPTER XIV. 



Art. 184. — Pages 134, 135. 



3. 



;7« + 2y = 31 
:3x-4y = 23 
Multiplying (1) by 2, 

14a: + 4^ = 62 
Adding (2) and (3), 
17a: = 86 
x=. 6 
Substituting in (1), 
35 + 2y = 31 
2y = -4 
y = -2 

4 (3a:Vy = ^ 

• \ x + 2y = 10 

Multiplying (2) by 3, 

3ar + 6y = 30 
Subtracting (3) from (1), 

y= 3 

Substituting in (2), 

x + 6=10 

x= 4 

5 (2x-3y= 4 

• (6ar- y = 28 
Multiplying (1) by 3, 

6x-9y=12 

Subtracting (3) from (2), 

8y = 16 

y= 2 

Substituting in (1), 

2a:-6= 4 

2a: =10 

x= 6 



(1) 
(2) 

(3) 



(1) 



(3) 



(1) 

(2) 

(3) 



6. 



( 7y- 5ar = -ll 
1 16a:-14y = 



82 



(1) 

(2) 

(3) 



Multiplying (1) by 2, 

14y-10x = -! 
Adding (2) and (3), 

6x= eo 

x= 12 
Substituting in (1), 

7y-60 = -ll 
7y= 49 

« (2x-3y = -.24 (1) 

I3x+2y= 3 (2) 
Multiplying (1) by 2, and (2) by 3, 
4x — 6y = — 48 
9x-f6y= 9 
Adding, 13x=-39 

x = -. 3 
Substituting in (2), 

-9 + 2y= 3 

2y= 12 

y= 6 



8. 



( 9x-13y= 76 (1) 
1l6x+ 4y = 101 (2) 
Multiplying (1) by 6, and (2) by 3, 
46x-66y = 380 
45 a: 4- 12 .y = 303 
Subtracting, — 77y= 77 

y = -l 

Substituting in (1), 

9x+13= 76 

9x= 63 

x= 7 
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g (24a:+18y = -27 (1) 

' I86a; + lly = -15 (2) 

Mi-Jtiplying (1) by 3, and (2) by 2, 
72x+39y = -.81 
72ar+22y = -80 

Subtracting, 17y = — 61 
y = - 3 
Substituting in (1), 

24x-39 = -27 
24x= 12 



12. 



( 7x-lly = - 
I16x+ 8y = 



7x-lly = - 68 
2 



(1) 
(2) 



Muitiplying(l) by 8, and (2) by 11. 
66x-"^y = -464 
166x+88y= 22 

Adding, 221x = -442 
a: = -. 2 
Substituting in (2), 

-30+8y= 2 
8y= 32 

y= 4 



10 n^y- 8x = 12 (1) 

' (25y + 12x= 1 (2) 

Multiplying (1) by 3, and (2) by 2, 
46y-24x = 36 
60y + 24x= 2 

Adding, 96y = 38 

y = §§ = ? 
^ 96 6 

Substituting in (1), 

6-8ar=12 

-8ar= 6 

8 4 



11. 



(6x-7y = 
(3x — 6y = 



i6x-7y= 16 
13 



(1) 

(2) 



Multiplying (1) by 3, and (2) by 6, 
16x-21y= 46 
16ar-26y= 66 

Subtracting, 4 y = — 20 
y — 6 
Substituting in (2), 

3ar+26= 13 

3x = -12 

x = - 4 



j3 (lly-18x= 2 (1) 

' I24x- 6y = -.22 (2) 

Multiplying (1) by 4, and (2) by 3, 
44y-72ar= 8 
72x-16y = -.66 

Adding, 29y = -68 

y = - 2 

Substituting in (1), * 

-22-18x= 2 

-18x= 24 



J. (24x-.18y = -.43 (1) 

l42x + 30y= 17 (2) 

Multiplying (1) by 6, and (2) by 3, 
120x-90y=-216 
126x + 90y= 61 

Adding, 246 x = — 164 



Substituting in (2), 

-28 + 30y = 

30y = 



17 

46 

3 

2 
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^g (ll:r- 12y = - 32 (1) 
(lly- 12x= 14 (2) 

Multiplying (1) by 11, and (2) 
by 12, 
121x-132y = -362 
132y-144x= 168 

Adding, - 23x = -184 
x= 8 
Substituting in (2), 

lly-96= 14 

11 y= 110 

y= 10 



16. 



( 9ar-lly= 24 
tlOx+ 9v = - 37 



(1) 
10x+ 9y = - 37 (2) 

Multiplying(l) by 9, and (2) by 11, 
81x-99y= 216 
110x + 99y = -407 

Adding, 191ar = -191 
x = - 1 
Substituting in (2), 

-10 + 9y = - 37 

9y = - 27 

y = - 3 



y. (12x + 21y = -23 

ll6x + 28y = -30 
Multiplying (1) by 4, and (2) by 8^ 
48a: + 84y = — 92 

. 45j:-f 84y = — 90 

Subtracting, 3x = — 2 

—I 

Substituting in (1), 

-8 + 21y = -28 
21y = -16 

'=-1 



a) 

(2) 



Art 185.— Page 136. 



C ar+ y= 7 
(3ar + 2y=19 


(1) 


3 (3x- y= 10 
\ x + 4y = -l 


(1) 


(2) 


(2) 


From (1), y= 7 — ar 


(3) 


From (2), x = -4y-l 


(3) 


Substituting in (2), 




Substituting in (1), 




3x + 2(7-a:) = 19 




3(-4y-l)-y= 10 




3x+14-2x=19 




-12y-3-y= 10 




x= 6 




-I3y= 13 




Substituting in (3), 




y = -l 




y=7-6=2 




Substituting in (3), 

x=4-l=3 
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*• (2x-.6y = 6 
From (2), 2x=6y + 6 

'-'-^ 

Substituting in (1), 
3(^)-4y = 2 

15y + 18-8y = 4 

7y = -14 
y = - 2 
Substituting in (8), 

^ -10+6 . 



(7ar-2y=r 8 

*^- l8y-5x = -9 

From(l), 7x-8 = 2y 

7 x-8 
Or, y=-2" 

Substituting in (2), 

28x-82-5x = - 9 
28x=: 23 
x= 1 
Substituting in (3), 

7-8_ 



(1) 

(2) 



(3) 



y=- 



2 



2 



( 9x-4y = -- 
U6x + 8y^- 

From (1), 



16x+18ar + 8 = - 3 
83x = -ll 

1 



(^) Sabstitoting in (3), 



9x + 4 = 4y 



Or, 



y = 



_9£+4 



Substituting m (2), 



^3+4_l 



9 = 



tS,-7y= 8 (1) 

'• t4y-9«=19 (2) 



, = l2dJ (3) 
2 



:-.2 From(l), 2x = 7y + 8 
Or, 
Substituting in (2), 

8y-63y-72= 38 
- 66y = 110 



y = -Z 

Substituting in (3), 



5 6« + 7y = -19 (1) 

1 * U* + 6y = -W (2) 

From (2), 4x=-6y-14 
Or. « = -S-^ (3) 

(1) SntMtituting in (1), 

(2) _^f^l±UyTy^^i9 

-26y-70 + 28y = -76 
3y = - 6 

y = - 2 
Snbstitntiiig in (8), 

4 



(3) 
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Q (lOir- 7y= 9 
• 1 4y-.15a: = -7 


(1) 


82+106-68]:= 6 




(2> 


-56a;=-99 




From (2), 4y = 15ar-7 




'-1 




Or, ^4 


(8) 


6 
SnlMtituting in (3), 




SubstitutiDg in (1), 




15 -?1 




10. 7fl^--n=9 

V 4 / 




5 

y- 2 = 


8 

5 


40x-105x + 49 = 86 








-66ar = -lS 




^ (8ir+ 7y = -38 
' l5y-12:r = -12 


0) 


' = ^ 




(2) 


6 




From (2), 




Substitating in (3), 




5y + 12 = 12x 




,.i=2.. 


-1 


c. • .=i^^ 


(3) 



10. i e^-"6y=- 7 

U0x + 8y= 11 



3y = ll-10x 



3 



From (2), 

Or, 

SBbstituting in (1), 

6x-5(ll=p)=.. 7 

18x-66 + 60ar=-21 
08j:= 34 

- I 

Substituting in (3), 



(3) 



ll. 



(9x + 2y = 15 

l4ar + 7y=: 3 



From (1), 
Or, 



2y = 15-9ar 
y = ?^-«- 



2 



Substituting in (2), 



Substituting in (1), 

(2) Or. 

2(§idJ2^ + 7y^_23 

10y + 24 + 21y=r-e9 
31y=-98 
y = - 8 
S«b«titirting in (S), 

, = =16112= 
12 

13. J7y-3,= 18e 
(2x+6y= 91 
From (2), 2z=91-6y 

Or, »=«i-6y 

2 

Substituting in (1), 

7y_3(?l^> = 18» 

14y-273 + 15y = 278 
29y = 661 

9= 1» 
Substituting in (3), 

. 91-96 



(1) 
(2) 

(3) 



(1) 
(2) 

(8) 
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I ,- y=:-.l (1) 

^' I8ar + 6y= 21 (2) 

From(l), ar = y-l (3) 

From (2), 3a? = 21-6y 

Or, .= ^^ (4) 

From (3) and (4), 

21^6y 
^ 8 

3y-3 = 21-6y 
8y = 24 . 
y= 8 
Substituting in (3), 

x=3-l=2 



3. 



(6a: + 5y = -8 
\4:r + 3y = -6 

From(l), 6x = -5y-8 

6.V + 8 
Or, x = ^^ 



0,. .=UL±M (4) 

From (3) and (4), 

6^Jl25^7x+_24 

3 2 

10y + 60 = 21y + 72 
-lly = 22 

y = -2 

Substituting in (3), 

-10 + 26^5 
3 



(1) 
(2) 



(8) 



From (2), 4ar = -3y-6 

3y + 6 
Or, x= ^ 

From (3) and (4), 

6jM-j_ 3y + 6 

6 4 

10y + 16 = 9y + 16 

y = -l 

Substituting in (4), 

^^ -3 + 6 . 1 



(3T-5y= 26 
*• t7y-2a: = -24 

From (1), 8a: = 6y + 25 

6.V + 26 
Or, a:=-^Z 



3 



(1) 
(2) 

(3) 



From (2), 

7y +24 = 2x 



- j8x-10y = -ao 
*• l2x« 9y = -31 
From(l), 3x=10y-36 

From (2), 2«=9y-31 

9.V-31 
Or, 0:=--=^: 



2 



a) 

(2) 
(3) 

(4) 



From (3) and (4), 

10v-36 _ 9.y-"31 

8 2 

20y-72 = 27y-93 

-.7y = -21 

y = 8 

Substituting in (4), 

2 



g (8a:-6y = 61 
(2a: + 7y= 8 
From(l), 3x=5y + 51 
6.V + 51 
Or, ^=^^ 

From (2), 2ar = 3-7y 



(1) 

(2) 
(8) 
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From (3) and (4), 

6.y + 61 ^ 3-7y 
3 2 

10y + 102 = 9-.21y 
31y = -98 
y = - 8 
Substituting in (3), 

7. r^+ ^="^ w 

I ar+6y = 23 (2) 

From(l), y = -7x-3 (3) 
From (2), 6y = 23 — x 

Or. , = M|- (4) 

Prom (3) and (4), 

-7ar-3 = ' 



6 

-42x-18 = 23-* 
-41ar = 41 
x = -l 
Substituting in (2), 

y=7-8=4 

8 J6^ + 6y = 24 (1) 

l9y-8a: = -.26 (2) 

From(l), 6y = 24-6a: 

Op, y = ^^ (8) 

From (2), 9y = 8x-.26 

Or, y = ?^ (4) 

From (3) and (4), 

24^5jr ^ 8g-26 

6 9 

72-.15x=16x-r62 

-31x = -124 

x=4 

Substituting in (3), 

24^.20 2 
^63 



9. i 7x- 8y = -ll 
I x-.12v = 



(1) 
- 12y = 12 (2) 

From(l), 7x = 8.y-ll 

Or, x = 8^ (3) 

From (2), x=12y+12 (4) 

From (3) and (4), 

^=12y + 12 

8y-ll = 84y + 84 
-76y = 96 

« = -?§—§ 
* 76 4 

Substituting in (4), 

a: = -16+12=-3 



3L0 \ 6x-12y = 7 
(lOx- 9y = 4 



From (1), 
Or, 

From (2), 
Op, 



6x=12y + 7 

6 

10x = 9y + 4 

10 



(1) 
(2) 

(3) 



From (3) and (4), 

12.y + 7 ^ 9.v + 4 
6 10 

24y+14 = 9y + 4 
16y = -10 

^ 8 

Substituting in (4), 

j^ -6 + 4 ^ 1 
10 5 

^^ (7y-12x=17 (1) 

(8x+lly = 20 (2> 

From (1), 



7y-17 = 12x 



Op, 



.=!x=dZ (3) 

12 ^ ^ 



From (2), 8x = 20-lly 
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"'^ 


W 


-10«=-10 
x = l 




From (S) and (4), 




Substituting in (3), 




7y^n 20-.lly 




y=^T^=- 


1 


12 8 




^ 3 


8 


14y-84 = e0-.83y 








47ir = M 




13. il6x+ t^y^^l 
I 8y*21d;=s 18 


(1) 


y= a 




(2) 


Substituting in (3), 




From(l), 6y = -15ar-' 


r 


12 


1 


From (2), 8y = 21ar+18 


(3) 


12. i 7*+8y=« 

tllx + 9y = 8 


(1) 

(8) 


Or, y = 2^7^« 


(4) 


From(l), 3y = 6-7* 




From (3) and (4), 




Or, y- ^ 


(8) 


16r+7_21x+18 
6 8 




Prom (2), 9y=x8-.ll* 




-60x-28 = 63x + 64 




n, « 8-11* 
Op, y= ^ 


W 


-123x = 82 

82 _ 


_2 










From (3) and (4), 




123 ' 


'8 


6-7:r 8-11* 




Substituting in (4), 




8 9 




-.14+18 


_1 


18-21x = 8-llx 




^ 8 


2 


Art 187 


.—Pages 138-143. 






lly+ 6a? =116 


(1) 




1+ 8,=- « 


(1) 


2. 


2x 11^_ 6 


(2) 


8. 






3 6 "2 






1+ Sx= 66 


(2) 


From (2), 

4ar-lly = -16 
Adding (1) and (3), 

10ar=100 


(8) 


From (l),x + 9y = - 138 
From(2),y + 9x= 198 
Adding (3) and (4), 


(8) 
(4) 


x= 10 
Substituting in (1), 

lly + 60 = 116 




10x4 10y=: 60 

x+ y= 6 

Subtracting (5) from (4), 

8x= 192 


(5) 


lly= 56 




x= 24 




jf= 5 




Subtracting (5) from (8), 
8y = -.144 












y 18 
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f 3£__ 6^ 


4 


(1) 


Subtracting (8) from (4), 




4. ^ 


2 3 




\ / 


.615y = 1.845 








4 


(2) 


1.846 
^ .616 


8 


From (1), 






Substituting in (1), 




9x-10y = - 


24 


(3) 


.2x-.16=.25 




From (2), 






.2x=.4 




3:c+ 4y = - 


96 


(4) 


x=i=2 




Multiplying (4) by 3, 






.2 




9ar+12y = -l 


288 


(6) 






Subtracting (3) from (5), 




.y ( .6ar+ 2y = .01 
l.llx+.3y = -.009 


(1) 


22y = -.264 




(2) 


y = - 


12 




Multiplying (1) by .8, and (2) by 8, 


Substituting in (4), 






.16x+.6y = .003 


(3) 


3ar-.48 =- 


96 




.22x+.6y = -.018 


(4) 


3x=- 


48 




Subtracting (3) from (4), 




a:= — 


16 




.07x=-.021 






'£«3i = 5 




(1) 


.021 
.07 


.-.8 


6. 


3 4 6 






Substituting in (1), 






X ^_47 




(2) 


-.16 + 2y = .01 






5 6 90 




2y = .16 




From (1), 






y=.08 




4ar- 3y=rl0 




(3) 






From (2), 








fx + y ..x-y 


(1) 


18x-15y = 47 




(4) 




2 3 ^ 


Multiplying (3) by 5, 
20x-15y = 50 




r6) 


8. - 


3 ' 4 


(2) 


Subtracting (4) from (5), 




From (1), 




2x= 3 






3x + 3y-2x + 2y= 48 




x=? 






Or, x+6y= 48 


(3) 


2 






From (2), 




Substituting in (3), 






4x+4y + 3x-3y = 132 




6-3y = 10 






Or, 7x + y = 132 


(4) 


-.3y= 4 






Multiplying (4) by 5, 




y = -5 






36x + 6y = 660 




o 




(1) 


Subtn 


x+6y= 48 


(8) 


6. 5^^-.05y = ^5 
K03x+.3y = .96 


icting, 34xt=612 






(2) 


x= 18 




Multiplying (1) by .3, an 


d(2)by2, 


Substituting in (4), 




.06x-.016y = .075 




(3) 


126 + y = 132 




.06 


^x+.e y = 1.92 




(4) 




y= 6 





112 KEY TO ACADEMIC ALGEBRA. 

10_2£±3J! = X (1) 

5 o 

i^nl£=?£ + l (2) 

6 4 

rrom\l), 150-.6a:-9y = 6y 

6ar + 14y = 150 

Or, 3x+7y= 76 (8) 

From (2), 8y-6x=9x+12 

Or, 8y-15x= 12 (4) 

Multiplying (3) by 6, 16x + 36y = 376 (6) 

Adding (4) and (6), 48y = 887 

Substituting in (3), Sa: + 63 = 76 

3x= 12 

x^ 4 

ar(2y-3) = 2y(x+l) (1) 

x-.l^y + 2 

From (1), 2xy«3x = 2xy + 2y 

Or, 8x + 2y = (8) 

From (2), 8y + 6+6x-6 = 

Or, 3y + 6x = -l (4. 

From (3), y==-^ ^^^ 

SubBtituting in (4), - ^ + 6x = - 1 

-9x+10x=-2 
x = -2 
Substituting in (5), y = 3 

11 i x(y-3)-y(x + 4)= 22 (1) 

t(y + l)(:r-2)-(y + 3)(x-4)= 6 (2) 

From(l), xy-3x-.xy--4y= 22 

Or, 3x + 4y = -.22 (3) 

From (2), xy + x-.2y-2-xy-3x+4y + 12= 6 
Or, -2x+2y = - 4 (4) 

Multiplying (4) by 2, - 4x + 4y = - 8 (5) 

Subtracting (5) from (3), 7 x = - 14 

x=- 2 
Substituting in (4), 4 + 2y = - 4 

2y = - 8 
y = - 4 



12, . 



J: + ■¥ + 1 _ J 
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la. 



6 4 



14. 



6 3 



Substituting in (4), 6y — 3 = ^ 13 

6y = -10 



^ 



From (1)^ S:r + 8y = 6a:-6y 

Or, 4y^^ = (8) 

From (2), x + y + l = 7i-7y-1 

Or, ^ 4y-3x = -4 i^ 

Subtrftcting (4) from (3), 2:r — 4 

a: =2 

Subititutiiig in (3), 4y ->2 = 



^rom(l), 2^-48 = y + Sa 

Or, 2jt^^== 80 0) 

Prom (2), 4« + 4y-10y + 6jr = 30a 

9x— 6^ = 300 
Or, 3ar-2yrzrl00 (ij 

Mtiltipljiiig (3) by 2, 4 1 - 2 3? = 160 |Q 

SnbtractiDg (4) from (6), x = 60 

Substituting ia (3) , 120 — y ^ 80 

y= 40 



2.V + l ^^-g 

From(l), lBr-9jf-6^6y + 10 

Or, 6x-6^ = ia (3) 

From (2>, 16^- 10y-6^3x- 18 

Or, . 6y-3^^-l3 (4) 

Adding (3) and (4), 3^ = 3 



fill 

(2) 



I 






Yj^ KEY TO AGABBMiC ALOfiBRA. 



1R 


2* + 3.y _ 1 
« + y + l3 2 






(1) 


LO, 


3 6 






(2) 


From (1), 




4« + 6y = -«-y-l3 




Or. 




5a: + 7y = -13 


(3) 


From (2), 




26*-21y + 6 = 166 




Or, 




26ar-21y = 159 


(*) 


Multiplying (3) by 8, 




15x + 21y = -39 


(6) 


Adding (4) and (6), 




• 40x=120 




Substituting in (3), 




16+7y = -18 

7y = -28 

y = - 4 




f8z+7 7-2y_^ 






(1) 




6 10 








16. ^ 


Si^s.5^.., 






(2) 


From (1), 


16ar 


+ 35-21 + 6y = 30« 




Or, 




6y-15ar = -14 


(8) 


From (2), 


8y 


-12-16 + 9x = 24y 




Or, 




9x-16y = 27 


(4) 


Multiplying (3) by 3, and (4) by 6, 18y-46x = - 42 








46x-80y= 135 




Adding, 


-62y= 93 




Substituting in (4), 




2 

9x+24=: 27 

9xs: 3 

•- 1 






f ar+3.y 8 






(1) 




2x^y 8 








17. 


7.y-^ - 17 
L2 + ar + 2y 






(2) 


From (1), 




Uar + 21y = 




Or, 




2a: + 3y = 


(8) 


From 


K2). 




7y-* = -34-17ar- 


■84y 



18, 



Ift. 



2 4 



(1) 
(2) 
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<^^ 41^-M6^ = -34 (4) 

MultipJjing (3) hjB, 16:^ + 24^^0 (5) 

SubtrautiDg (6) from (4), 17^ = - 34 

y = _ 2 
SubBtituting in (S)^ 23S^Q — Q 

jg — 5 2jF — y — l _2.v— j 
4 3 & 

2y ^^j-l ^ x + y 
fi 4 

From (1), IBar- 75 -40r + 20^ + 20=^24^-24^ 

Or, -26je*4y=31 (3) 

From (2), 8y + 4x-4= &^ + 9y 

Or, -5ar-y = 4 (4) 

Multiplying (4) by 4^ - 20 1 - 4y = 15 

^25jc-4^ = 31 (S) 

Sttbtra<!tmg, 5 j: = _ IB 

x = - 3 
SubBtitiitiiig in (4), 15-^-4 

■ 

4 3 2 5 7 



4^ — 3ar = 11 (2) 

Prom(l), 3^-.2j, 2^_8^ 7 

2 8 13 66 6 
686^-2flOy- 00;c- 48^ = -466 
6261-3083^=^-466 
Or, 761- 44^ = - ftfi (S) 

Multiplying (2) by 25, 100 ^ - 75 ^ = 276 (4) 

Adding (3) and <;4), 66y = 210 

^ 4 
Substituting in (2), U - S a? = 11 

3^= 4 

"I 



276 KEY TO ACADEMIC ALGEBBA. 



ao. - 



■»£Z^ + 8=?^±JK (1) 

From(l), 16x-26y + 30 = 4x + 2y 

Or, llx-27y = -80 (3) 

From (2), 96-8x + 6y = 6ar + 4y 

Or, 2y-9ar=-96 (4) 

Multiplying (8) by 9, and (4) by 11, 

99ar-243y = - 270 

22y- 99a: = -1056 



Adding, — 221 y = — 1826 




y = 6 




Substituting in (4), 12 - Oar = - 96 




9a; =108 




« = 12 






r 2x + y 17 2y + * 


0) 




3 12 4 




21. 








6 2x-y 2y-x 

[44^8 


(2) 


From(l), 12a:-8x-4y = 17-6y-8ar 




Or, • 7a: + 2y = 17 


(3) 


From (2), 16-6x + 3y= 12y-8y + 4ar 




Or, 10x + y = 16 


(4) 


Multiplying (4) by 2, 20x + 2y = 30 




7x + 2y = 17 


(3) 


Subtracting, 13x=13 




x= 1 




Substituting in (4), 10 + y = 16 




y= 6 






r2x 8y x + 2y g 6x-6y 


(1) 




3 6 4 4 




22. 








2^^ 6 ^16 


(2) 


From(l), 40x-36y-16x-80y = 180-76x + 90y 




100x-156y = 180 




Or, 26x-39y= 46 


(3) 


From 


(2), 16x + 80y-18x + 6y = -160 + 2x 
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177 


Or, 365f-6x=-150 


(4) 


MTjlUpIjing (4) by 6, 180^ - 25 ^ = - 750 




Addii 


25x-39j^= 46 


<8) 


»g, 1413, =-705 




^-- 6 




Substituting in (4), - 180 - 5 x = - IfiO 




*5x= 30 




«=- d 




, 


r x-2v 8* 


0) 




2a:-4y-l 6i-l 




23. 








3-5.V 4x-lS 


(2) 




L "^ a: + 2 4 




From (1), &x^ - n^y - X + 2|^ = 6:^*- I2xy -3» 




2x + 2y^0 




Or, y = -^ 


(8) 


Prom (2), l^ + 8x - 12 + 20 if = 4x^ - 6jr -26 




Or, 


13:e + 20^=-14 


(4) 



Subetituting from (3) in (4), 13 x - 20 x = - 14 

-7ar = -14 

x= 2 

SubstitQtmg in (3), ^=—8 





'4:E^ + 4:jfy + 272 = 


:(^ + y3(4x + 17) (1) 


34, 


^ 


■^.V) + 64_ 


.^ (fl) 


From (1), 
Or, 




4x3 + 4x^ + 272 = 4x3 + 4^,^^,17^^17^ 

17 ar + 17^ = 272 

z + ^= 16 (8) 


From (2), 




' x^y "^ 5 
54 27 
X — y 6 


Or, 
Adding (3) 


and (4% 


27(^-^)^270 

x-y= 10 (4) 
2x^ 26 

x^ 13 


Bubtr 


acting (4) from (5' 


f. 2y= 6 
^- 3 



«^- 



If 
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(1) 

(2) 
«-6y = 16 (3) 



From (1), 
Or, 
From (2), 

a:ya-xy-6y+ft + y-2*y-2 + 4ar = a:ya-8«y + 2« 
Or» 2x-4y = - 3 

Multiplying (3) by 2, 2 ar - 12 y = 30 

Subtracting (6) from (4), 8y = — 33 



(4) 
(6) 



Siibstitatingln(8), 



y = -T> 



8 



x+^ = 16 



'=-4 



27. |2ar-8y=5a 



I3x + 4y = 6 (2) 

Multiplying (1) by 4, and (2) by 3, 
8x-12y = 4a 
9x+12y = 36 

Adding, 17ar = 4a + 36 
^^4a + 36 



Multiplying (1) by c, and (2) by a. 



17 

Multiplying (1) by 3, and (2) by 2, 
6ar-9y = 3a (3) 

6x + Sy = 2b (4) 

Subtracting (3) from (4), 
17y = 26-3o 
26-^3a 
^ 17 

28. (ar + 6y = m (1) 

lcx-\-dy = n (2) 

Multiplying (1) by d, and (2) by 6, 

a</ar + 6rfy = dm 

bcx + 6rfy = bn 

(ad — ftc)x =dm-^hn 

^ dm^bn 

ad-^hc 



OCX ■\-bcy = cm 
OCX + ady =, an 
Subtracting (3) from (4), 
(ad — bc)y =an^cm 



y= 



ad-^bc 



29. j«*-fty=<^ 

Multiplying (2) by 6, 
6x -- 6y = 6rf 
ax — 6y = c 
Subtracting (3) from (1), 
(a — 6)x = c — 6rf 

x^'Ll^ 
a-6 

Multiplying (2) by a, 

ax ~ ay = a(/ 

ax — 6 y = c 

Subtracting (4) from (1), 

(a — 6)y =:c-'ad 

c~^ad 



(3) 
(4) 



(1) 
(2) 

(3) 
(1) 



(4) 
(I) 
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Multiplying {!) by ij,and (2) by 6, 
am — hn}f = 



(«» + i»i):c = hp 



an + frm 
Multiplying (1 ) by m, and (2) by a, 



a) 

(2) 
Multiplying (1) by tf, and (2) by 6, 

hex — hdtf = 6)ti 



amx — bmy — 
ami 4- any = op 
Subtracting (3) from (4), 
(an + bm)if — op 

an +£ni 



(3) 
(4) 



(ad + kJjT = (/m + tfi 

_ dm + 6w 

Multiplying (1) by c, and (2) by a, 
OCX + bctf =r cm 
aci — ad^ = an 

(ad + ftc)^ = cm — on 
_ cm — an 



Irl! 



32 imjf -n^^ =p 

Multiplying (1) by n', and (2) by n. 



mn^x — *?n'y = 



m'ftr — 



Subtracting^ 



nw^^ t 



(mn'^ m'n)i= j 






.^ 3*P — ^P^ 
mn' — m'rt 



Multiplying (1) by «', and (2) by m, 



Subtracting, 



mm'jr ^ mn'tf = 



{mn^ — m'n)y ^ 



iL^J»!l^ 






(1) 
(2) 



' Ij 



33. 



a 6 ** 



M- 



From (1), 
From (2), 






Multiplying (S) by c, and (4) by a, 

hc3^ — acy • 
adx ^ acy = 

Adding, iad-\'bt)x-- 



zcdn 
: acdn 



-. ahem -f acd^ 

ac(hm + dn) 

ad-\- be 



(3) 
(4) 
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Multiplying (8) by d, and (4) by 6, 

bdx — ady = abdm 
bdx + 6ey = hcdn 
Subtracting (6) fiom (6), 

(arf+ 6c)y = hcdn--abdm 
bd(cn^am) 
^ adi-bc 


34. 




From (1), 
From (2), 


6y- ar=6J» 


Addii 
Subst 


Ltuting in (8), 


ay + 6y = aa + 2a6 + 6» 
ar + aa + a6 = o* + 2a6 



Subtracting, 


a«x + ab^x = a^ + 6» 




<M:(a* + 6^=aa + 6li 




x=l 
a 


Substituting in (1), 


l + 6y=2 




6y = l 




'-i 


36. 






From (1), 


6ar + ay = 2aV 


From 


(2), 


X + y = a^ft + a6« 



(6) 
(«) 



O) 
(2) 
(3) 



86. \ a*+6y = 2 (1) 

( ab(^a!/ — &r) = o* — i« (2) 

From (2), o«5y - oft** = a« - *• (3) 

Multiplying (1) by a', a*z + a% = 2a> 

aV>y — alAx = a* — l^ (8) 



O) 

(2) 

(8) 
(4) 



CHAPTER XIV. — PAGES 141, 1^ Jgj 

Multiplying (4) b^ a, ax + ay = M + a^ 

Subtrftctittg, (a — h)x = a% — flSfia 

Stibstitaiuig in (4), o% + y = a^t + afi^ 



37. 



Pr^m (1), iw5n2^ + ^%»y = iJi* + 1** (3) 

Prora (2), n^ijajp _|_ ^a^^ ^ „^a j,. „2 ,^. 

MuItiplyiDg (4) by n^, 

Subtracting (6) from (3), 

m^rt^a: — mn^a: = in* — m='n* 

„ w ■ 

SubfltitutiDg In (4), 

l»* + m^y = m'' + *i> 

3Q ( (a + 6)^ -- (a - 6)3^ = 4ab m 

1 (a-&)x-(a + % = 0^ 

Moltipl jing (1) by + ft, and (2) by a - 6, 

(a + 6)^:r - («2 ~ fi3)y ^ 4o6 (« + ft) 

Subtracting, {{a + 6)a - (o _ 6)^}^ = 4^^^^ _(. jj 

4abx = 4ab(a + b^ 
r = a + ft 
Bnbatituting in (2)^ 

a2-&a_(a + ft)y = 

a + 6 



in 
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89. 



b a €ib 



af — ft y — a a^^t^ 



ffi + » 
Substituting in (2), (m + n) (m — n)a^ = a»y 



41. 



a + 4 0-6 a* -6* 



(2) 



a d a6 

From (1), oar+aa + iy + ft* = 2o« + 26» 

Or, <M: + 6y = a« + 6a (3) 

From (2), 6ar- ft* — ay + a« = a« — 6* 

Or, &r-ay = (4) 

Multiplying (3) by a, and (4) by 6, • 

a2ar+a6y = o(a« + 6«) 
6ax-a6y = 

Adding, (o> + fta)x = a(aa + 68) 

a: = a 

BnMtituting in (4), jf = — =: 6 



40. \ a m-\'n a(m + n) 

. (in + n)2(m — n)x = a»y (2) 

From (1), (m + i>)x + ay = a> + «« - «« (.^ 

Multiplying by a% a\m •\'n)x-\ro^*y = «*(«* + »i* — n*) 
By (2), (w + n)g(i»-n)jr--a«y = 

Adding, (m + n)x{a2 + (w + n) (m^n)} = a2(a2 + m2 - n^) 
(m + «)x(a2 + i»«-n«) = a2(a2+ m«-n2) 



(1) 



From (1), (a - 6)ar + (a + 6)y = 1 (3) 

From (2), (a + 6>+ (a-6)y = 1 (4) 

Adding (3) and (4), 2 oar + 2 ay = 2 
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Subtracting (3) from (4), 2 6x - 2 6y = 

Adding (6) and (6), 2x = - 

a 



183 

(8) 






Substituting in (6), 



^ 2a 



42. 



z — y=z4tab 



From(l), (o-6)x+(a + 6)y = 2a»-2a6> 

Multiplying (2) by a + 6, 

(a + 6)a:- (a + 6)y = 4a26 + 4aAa 
Adding (3) and (4), ar[a + 6 + a - 6] = 2a« + 4a26 + 2a6« 

2aar = 2a(a + 6)2 
4:= (a + 6)8 



Substituting in (1), 



a — o 

a — 6 

y=(a~6)2 



44. 



ar y 4 



(1) 

(2) 



46. 



16_8 

' y 



7 

6 

17 

8 



(1) 

(2) 
(8) 

(*) 



(1) 



-?=-¥ (2) 



Multiplying (1) by 4, and (2) by 6, Multiplying(l)by46,and(2)by6, 

(8) ?2-.l?? = ^e 



^ y 

Subtracting (4) from (3), 

22 
-=11 

y 

lly = 22 
y= 2 
Substituting in (3), 

^ + 2 = 6 



12 



= 8 



X 
X=4: 



(4) ?0_^48^_3^ 

X y 
Subtracting (3) from (4), 

— = 29 

y 
y- 3 

Substituting in (1), 

?-l=-I 

X 5 

2^_2 

X 6 

ar = -6 



(3) 
(4) 
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11_7__3 


(1) 




^ + ?=1 (1) 


46. H 


* y 2 




48. 


* y 




?+*=-6 


(2) 




!+*=! (2) 




I * y 






' y 


Multiplying (1) by 2, and(2) by 11, 


Multiplying (1) by m, and (2) by n, 


22_14_3 




ms mil 




(3) 


-—+ — = 111 


' y 




' y 


??+i^ = .56 


w 


•1+- = . 


' y 




' y 


Subtnujting (3) from (4), 




Subtracting, 


58 = -68 




iii»-ii« 


S 




X 


y=-l 




nfi^n^ 


Snbttitatiiig in (2), 




X= =111 + 11 


?-4 = _6 




Multiplying (1) by »,and (2) by m. 


X 

X 




l?=+?^ = i. (3) 




* y 


x = -2 




= + ? = . (4) 




r?-±=i6 


(1) 


Subtracting (3) from (4), 




X 2y 




m^^ifi 


47. 


1 ii 




= m — « 




± + l = -16 
2x y 


(2) 


y 


Multiplying (1) by2,and (2) by 12, 


y= «-„ ="*+» 


?-5 = 32 


(3) 


r » JL 


* y 






- + - = m (1) 


?+^ = -180 


(4) 


49. 


' y 


* y 






- + - = !• (2) 


Subtracting (3) from (4), 






U y 


5? = -212 




Multiplying (1) by d, and (2) by b. 


\- ^- 


1 


^ + ^ = ,. (3) 


^ 212 


4 


* y 


Substituting in (1), 




^ + ^ = 5» (4) 


5 + 10=16 

X 




' y 

Subtracting (3) from (4) 


?=6 




^-«^ = 6« rfm 


X 




X 


^_3_1 




6c -a</ 










6 2 






6n-</m 
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Haltipljdng (1) by c, aiid (2) hj a. 


Subititating in (4), 


ei + ^ = cm 

— + — = *Ji» 
Subtracting, 




^ + 4 = 34 
' 5 = 30 

30 3 


hc^ad_ 

S 

em — an 




El. 


i + y =«*" + «' (2) 






Miiltipljing(l) byi«,and(2)byfia 


60. 


6 1 17 


a) 

(2) 


^^"^^^jnhi+nAi^ (3) 


lfTiltipIying(l)by 90, andC2)by 1^ 


Subtracting (4) from (3), 


20 22t> «p^^ 


(3) 


BuUt 


in^-ii" 


±^_ff!!--270 
?9 + !^34 


^_ fli»^n» _1 


SubtTflctiDg (3) from (4), 


n(m* — n*) n 
itutiog m (3), 


?-». 




«»+^^m« + na 




y 228_3 
^ 304 i 









a 



II 
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CHAPTER XV. 



Art 189 — Pages 145-147. 



/ar + y= 2 

3. Jy + « = -l 

(«+Je= 3 


(1) 


/ 8*^2y = -l 

.6. J 6y + 4«=-6 

(2r-y-3«= 11 


m 


(2) 


(2) 


(3) 


(3) 


Adding, 




Multiplying (3) by 3, 




2ar + 2y + 2«= 4 




3ar-3y-9«= 33 




Or, x + y + «=: 2 


W 


3ar-2y=-l 


(1) 


Subtracting (2) from (4), 




if • 

Subtracting, 


x= 3 




• y-9«= 84 


(4) 


Subtracting (3) from (4), 




Multiplying (4) by 6, 


\ / 


y = -l 




-6y-46« = 170 




Subtracting (1) from (4), 
«= 




6y+ 4« = -6 


(2) 




Adding, -41* =164 




/2ar-6y = -l^ 

4. )3y + 4«= 13 

(2«-6a?= 12 


(1) 


« = -4 




(2) 


Substituting in (2), 




(8) 


6y-16 = -6 




Multiplying (3) by 2, 




6y= 10 




4z^l0x= 24 




9= 2 




3y+ 4«= 13 


(2) 


Substituting in (1), 




Subtracting, 




3x-4 = -l 




-lOx- 3y= 11 


W 


Sx= 3 




Multiplying (1) by 6, 




ar= 1 




10x-26y = -96 








-lOar- 3y= 11 


W 






Adding, -28y = -84 
y= 3 
Substituting in (1), 




J 2a:- y = 6 

6. J3x + 2y- z = e 

. a:-3y + 2« = l 


0) 

(2) 




(8) 


2x-16 = -19 




Multiplying (2) by 2, 




2x = - 4 




ea: + 4y — 2«= 12 




a: = - 2 




2x- y =6 


(1) 


Substituting in (3), 




x-3y + 2«= 1 


(3) 


2«+10= 12 




Adding, 9x= 18 




«= 1 




ar= 2 





f 
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SubBtitutmg ^ (l)f 

4-y= 5 

Subatituting in (2), 



7. Jx + 2y + a2=107 

Subtracting (1) from (3), 

^ + 25^54 

Subtracting (2) from (3), 

Subtracting (6) from (4), 
z—2i 
Subfltltuting in (5), 

y + 24 = 30 
?- 6 
6ab»tituting in (1), 

j: + 6 + 24=53 



(1) 
(2) 

(^) 
(5) 



8. 



Adding, 13j: + 4^ = — 
Multiplying (3) by 2, 

8a? + 6^-2^ = - 
3x- y-2z = - 
Snbtrflcting^ 

M^tiplying (4) by 7, aud 
9lx^2Bif~ — 
20^ + 28^ = 

Subtracting, 

Substituting in (5), 



(1) 
(2) 
(3) 



14 (4) 

12 

23 (1) 

11 (6) 

(6)ty4, 

44 

142 
2 

11 

21 
8 



Substituting in (cE), 
^8 + fl-z = 



Jy + 3 — a:=i 



Adding (1) and (3), 
2;r = 



Adding (1) and (2), 
2^ = 

^-- 
Adding (2) and (3), 
2;? = 



10. 



5y_2jg + 3jr = - 



rT-3y + Sz^ 

Multiplying (3) by 2, 
23r — 4jr+6^ = 
3^-2s + 3ar=r- 



Adding, 7j— x = ' 
Multiplying (3) by 3, 

X — 2^ + 3;e = 
Subtractmgp 

ll^-7x = 
Mnltiplying (4) by 7, 
40y — 7i = - 
■ nij^7x = 
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6 
7 

3 (1) 

1 (3) 

U (3; 

- 8 
^ 4 

4 
2 

■10 

(1) 

25 (2) 

g (3) 

18 
-26 (2) 

^ (4) 

27 
CD 

37 (6) 



-49 

Subtracting, 38^ = — 76 

y = - 3 
Substituting in (4), 

-U-x^- 7 

3r = - 7 
Subatituting in (3), 

;t+14_6= 9 

z= 1 
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/6*-3y + 2«=r 41 (1) 

11. )2x+ y- z= 17 (2) 

(6x + 4y-.22= 36 (3) 

AddiDg (1) and (3), 

10:c + y= 77 (4) 

Multiplying (2) by 2, 

4a: + 2y-2«= 84 
6r-3y + 2g= 41 (1) 

Adding, 9:c- y= 76 (6) 
Adding (4) and (5), 

19ar=162 

X=: 8 

Substituting in (4), 

80 + y= 77 
y = -3 
Substituting in (2), 

16-3-«= 17 
« = -4 



(2a?+ y+ « = -2 (1) 

12. \ ar + 2y+ «= (2) 

( a:+ y + 2* = -4 (3) 

Adding, 

4ar + 4y + 4« = -6 

Or, x + y + 2 = -| (4) 

Subtracting (4) from (1), 

1 

Subtracting (4) from (2), 



y = 



2 



Subtracting (4) from (3), 



6 
' = -2 



7:r + 4y- « = -50 (1) 

s= 20 (2) 

30 (3) 



/7a? + 4y- « = • 
13. )4:c-5y-32J = 
C x-3y-4« = 



Multiplying (1) by 3, 

21ar+12y-3z = -160 
4a:- 6y-3«= 20 (2) 
Subtracting, 

17x+17y = -170 
Or, x + y = - 10 (4) 

Multiplying (1) by 4, 

28ar+16y-4« = -200 
x^ Sy-4tz=: 30 (3) 
Subtracting, 

27a: + 19y = -230 (5) 
Multiplying (4) by 19, 

19ar+19y = -190 (6) 
Subtracting (6) from (5), 

8x = - 40 
x = - 6 
Substituting in (4), 

-6 + y = - 10 
y = - 6 
Substituting in (1), 

-35-20-«=- 60 
z = - 6 



/ x-6y + 42r = 

14. )4ar + 4y-3« = 

C2ar+ y-^-Qz^ 

Multiplying (1) by 2, 

2j:-rl2y + 8« = 

2j:+ y + 6« = 

Subtracting, 

-13y + 2« 
Multiplying (1) by 4, 
4a:-24y + 16« = 
4a:+ 4y— 3a = 
Subtracting, 

-28y+19« = 

Multiplying (4) by 19, 

-247y + 38« = 

- 56y + 38« = 

Subtracting (6) from 

191 y = 

y = 



3 (1) 

10 (2) 

46 (3) 

6 

= 46 (3) 

= -40 (4) 

12 

= 10 (2) 

2 (6) 
and (6) by 2, 

= -760 (6) 

= 4 (7) 
(7), 
= 764 
4 
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iSubfltitutiiig in (4), 


Adding, 




-62 + 2z = - 40 


69ar+7«= 611 


(6) 


2«= 12 


Multiplying (4) by 7, 




2= 6 


119 a: -7;? =1169 


(8) 


Substituting in (1), 


Adding (6) and (6), 




3r-24 + 24= 3 


178 a: =1780 




ar= 3 


x= 10 
Substituting in (4), 




/ 8ar-.9y-7« = -36 (1) 
15. )l2ar- y-Sz= 36 (2) 

' 6ar-2y- z= 10 (3) 
Multiplying (3) by 7, 


170 -«= 167 




z= 3 




Substituting in (1), 

40-.3y + 6= 40 




42ar-14y-72= 70 


3y= 6 




8ar- 9y-7« = -36 (1) 


y= 2 




Subtracting, 




34ar-6y= 106 (4) 






Multiplying (3) by 3, 




^ y « 




18ar-6y-3«= 30 




2- + |-i = -« 


(1) 


12ar- y^Sz= 36 (2) 








Subtracting, 


17. 


1-1+1= 84 


(2) 


6a:-6y = - 6 (5) 








Subtracting (5) from (4), 

28ar= 112 




'j.^ ' fin 
.4 + 2-3 = -^ 


(3) 


x= 4 


Multiplying(l)by 24, and(2)by 12, 


Substituting in (5), 


12a: + 8y-6;? = -1032 




24-5y = - 6 


4ar-3y + 6«= 408 




6y= 30 


Adding, 




y= 6 


16ar+5y = - 624 


(4) 


Substituting in (3), 


Multiplying(2)by 24, and(3)by 36* 


24-12-«= 10 


8ar— 6y+122= 816 




z= 2 


9ar+18y-.12^ = -1800 
Adding, 




/4ar-3y + 2ar=40 (1) 

16. )5ar + 9y-7« = 47 (2) 

(9ar + 8y-3« = 97 (3) 


17ar+12y=- 984 


(5) 


Multiplying (4) by 12, and (6) by 6, 


192ar + 60y = -7488 




Multiplying (1) by 3, 


85ar + 60y = -.4920 




12ar-9y + 6«= 120 


Subtracting, 




6ar + 9y-7«= 47 (2) 


107 a: = -2568 




Adding, 


x = - 24 




17ar- z= 167 (4) 


Substituting in (4), 




Multiplying (1) by 8, and (3) by 3, 


-384 + 5y = - 624 




32ar-24y + 16«=r 320 


5y = - 240 




27ar + 24j^- 9«= 291 




y = - 48 
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Subf 


ititu 


ting in (2), 




Multiplying (2) by 2, 




-8+12 + 1 = 34 




2y + 6;^=- 4 




2 




2y + « + 2tt = - 23 


(1) 


2 = 30 




Subthu^ting, 




2 




bz-*2u= 19 


(6) 


z=eo 




Multiplying (4) by 12, 

4ar + 36tt = -240 








4a: + *= 13 


(8) 




2tt-.3ar= 1 


(1) 


Subtracting, 




la 


8x-4y = -. 1 


(2) 


36u- « = -263 


(«) 




4y-5«= 1 


(3) 


Multiplying (6) by 18, 






52-6tt = - 2 


(4) 


90«-.36tt= 342 


(7) 


Adding, — 4fi = — 1 




Adding (6) and (7), 




u= 1 




89«= 89 




4 




«= 1 




Snbstitatmg in (1), 




Substituting in (5), 




1-8.= 1 




5-2f«= 19 




2 




2i« = -. 14 




3:r=-l 




tt = - 7 




2 




Substituting in (3), 




x=-l 




4ar+l= 13 




6 




4x= 12 




Substituting in (2), 




ar= 3 




-l-4y = -l 




Substituting in (2), 




2 ^ 




y + 3 = -. 2 




4y= 1 




y = - 6 




2 






n 1 




1 






;:+7,=i 


(1) 


^= 8 






^ y 




o 

Substituting in (3), 
1 




20. 


J^H 


(2) 


1-6.= 1 

1 






'A=^ 


(8) 


6, = -- 




Adding, 

2,2.2 9 




1 




-+-+-=? 




' = "10 




X y « 2 








Or, i + l + l = ? 

a: y « 4 


W 




'2y + 2+2f« = -23 


(1) 


Subtracting (2) from (4), 






y + 3;? = - 2 


(2) 


1-3 




19. 


4x+ «= 13 


(3) 


i 4 








| + 3t* = -20 


W 




-t 
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Subtracting (3) from (4), 




Substituting in (2), 




1 1 




2 




y i 




6+^ = 14 




y = 4 




2 . 




Subtracting (1) from (4), 




i= « 




1-5 




,= ? = 1 




i 4 




8 4 




•=l 








6 




/OX +o«y = 2 


(1) 






22. ) a^y + a'* = 2 


(2) 


^ft 9. 




(a«« + a4ar = a«+l 


(3) 




,_-=-18 


(1) 


Subtracting (2) from (3), 








a^x — a^y = a* — 1 


W 


21. 


? + ?= U 


(2) 


Adding (1) and (4), 

a*ar + oar = o* + 1 






?-?= 18 


(3) 


ax(a« + l) = o«+l 






, Z X 




1 




Multiplying (2) by 3, and (3) by 2, 


a 




» 6 




Substituting in (1), 




^+.-= ^ 




l + aay = 2 




4 




a«y = l 




= 36 




1 




Z X 




y=-i 




Subtracting, 




' o^ 




» . 4 




Substituting in (2), 




y + - ^ 


W 


l + 0»2 = 2 




Multiplying (1) by 4, and (4) by 3, 


€flz = \ 




l?-? = -62 

* y 


(6) 


•=i 




?-?- " 


(6) 


• 


■3« + *+2y— «= 22 


(1) 


Subtraeting (5) from (6), 




83. 


4x-y + 3z= 36 


(2) 


^ 7ft 




4« + 3a;-2y= 19 


(3) 


-= 70 






2u + 4y + z= 30 


(4) 


«-85_l 




Adding (1) and (4), 




* 70 2 




6tt + « + 6y= 61 


(6) 


Sabstitutuig in (1), 




Multiplying (1) by 8, 




8 ^ ,o 




9tt + 3x + 6y — 3z= 66 




- — 4 = — 13 




42- y + 32= 36 


(2) 


I-. 




Adding, 






9tt + 7i + 6y=101 


(») 




—h- 


3 


Mnlti] 


plying (5) by 7. 
36u + 7«-f42y = 427 


0) 
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Subtracting (6) from (7), 


Multiplying (3) by 2, 


26ti + 37y-326 (8) 


6 2 4 


Multiplying (6) by 3, 


,+---= to 

12 3 


15u + 3x+18y=183 


4tf + 3a:- 2y= 19 (3) 


i + ? + ? = _7 (1) 


Subtracting, 

llu + 20y = 164 (9) 


* y « 
Subtracting, 

M=17 (6) 


Multiplying(8)byll,and(9)by26, 


286tf + 407y = 3686 (10) 
286u + 620y = 4264 (11) 


X z ^ ' 

Multiplying (4) by 6. and (6) by «, 


Subtractmg (10) from (11), 


??+?5=86 


113y= 678 


X^ z 


y= 6 


^ ^ 1AO 


Substituting in (9), 


---=102 


llu + 120= 164 


Subtracting, 


llu= 44 


^7 




— = —67 


tt= 4 


z 


Substituting in (5), 


« = - 1 


20 + ar + 36= 61 


Substituting in (4), 


x= 6 


6 . 


Substituting in (4), 


x-^= ^ 


8 + 24 + 2= 39 


6 


«= 7 


-=12 

X 


f 1 2 3 


x = l = l 




r+- + ^=-7 (1) 


12 2 




X y z 


Substituting in (3), 


24. 


\-\.\. . «) 


6+1+2=5 • 




J.)-!= » <«) 


r-' 


Adding, 


y=-; 


5.5= , (., 


* 8 




N-,-'+'= 1 


(1) 


26. ■ 


X-J( x-z 
5 6 


(2) 




L 4 2 


(3) 


From(l), 2y-2z-x 


-. = 3 


Or, 




-ar + 2y- 


•3z = 2 (4) 
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From (2), 6ar-6y-5ar + 5«= 

Or, ar-6y + 6«= (6) 

From (3), y + «-2x-2y = -16 

Or, -2ar-y + «=:-16 (6) 

Adding (4) and (5), — 4y + 2«= 2 

Or, -2y+ «= 1 (7) 

Multiplying (4) by 2, — 2ar + 4y — 62= 4 

-23:- y+ 3; = -16 (6) 

Subtracting, 5y-7«= 20 (8) 

Multiplying (7) by 7, — 14 y + 7 « = 7 (gj 

Adding (8) and (9), — 9y = 27 

y = - 3 
Substituting in (7), 6 + « = 1 

« = - 6 
Substituting in (5), ir + 18 ^ 26 = 

*= 7 
ray + 6ar = c (1) 

J car + a« = 6 (2) 

' 6« + cy = a (3) 

Multiplying (1) by 2 c, (2) by 26, and (8) by 2 a, 

2cay + 26car = 2ca (4) 

26car + 2a6« = 26« (5) 

2ahz-\-2cay = 2a^ (6) 

Adding, 46car + 4cay + 4a6« = 2a2 + 26^ + 2c2 

Or, 26cx + 2cay + 2ate = a2 + 62 + c2 (7) 

Subtracting (6), (5), and (4) from (7), 

26car = 62 + c2 — a^ 
2cay = c2 + a2 — 62 
2a6a:=a2 + 62_c2 

Whence, x=^ + ^-«' 

26c 

^ 2ca 



'+6a-ca 
2a6 



27. \ 



2-2-5£±if = 
4 



0) 

3 

l26-12(x + «)=-y (3) 
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8* + y + 4« = 8 (4) 

(6) 



-!f 



28. 




7y + 


10« = 


-24 


Bx + Sey^ 


dz = 


-72 


-8ar+ 4y + 


z = 


-18 



Adding, 
Multiplying (6) by 3, 



Adding, 4Oy+lO« = -0O 

Subtracting (7) from (8), 33 y = — 66 

y = - 2 

S^Tbsiituting in (7), - 14 + 10 « = - 24 

''" .^^ "•' ' « = - 1 

Substituting in (6), x — 24 — 3 = — 24 

x= 8 



(a) 



Froni(l), 8-4*-8ar-y = 

^'' 8x + y + 4« = 8 

^°»(2). 24-y^l6;.= 9jr 

Or, 9ap + y + 16« = 24 

^^™ (3)» 26-12x-12« = -, 

^' . 12af-y+ 12«r=26 

Subtracting (4) from (6), 6x + 12* = 16 

^^' Sx-\.6z= 8 (7) 

Adding (6) and (6), 21 « + 28* = 49 

^' 8jc+4«= 7 (S) 

Subtracting (8) from (7), 2z= 1 

z= I 

2 

Substituting in (7), 8 :c + 3 = 8 

ar=lf 
Substituting in (4), 6 + y + 2= 8 

y= 1 



(1) 

(2) 



3 IT 2 (3) 

^^^Dj(l), 6ar + 8y-4y + 8«= 12 

Or, 6ar-y + 8«= 12 (4) 

FrDm:(2), 4jc+ 12y-^3ar + 3z = -.24 

Or, . x+12y + 32:=-24 (5) 

rrom.CS), 4« + 4y-82-3ar = -18 

0*» -3x + 4y + a:=-.18 (O) 

Multiplying (6) by 2, •6a: + 8y+ 2« = -36 

6a:-. y+ Sz= 12 (4) 

(7) 



(8) 
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(1) 
(2) 



(6) 



/ aar + y-« = o2 + a — 1 
29. jay + « — ar=a2 — o+l 

|^^^«' aar+oy + a« = 2a2+a (4) 

Adding (1) and (5), • (a + 1) ar + 2y = a^ + 3a 

Subtracting (3) frpm (4), 

(a-l)a: + (a+l)y = 2a2 (7) 

Multiplying (P) hya+1, and (7) by 2, 

(a^+2a + l)a: + 2(a+l;y = a8 + 4a2 + 3a 
(2fl-2)T+2(a+l)y = 4a« 

Subtracting, (a^ + 3) ar = aS + 3 o 

= a(a2 + 3) 
x = a 
Substituting in (6), o^ + a + 2y = a^ + 3a 

2y = 2a 
y = a 
Substituting in (6), o + o + « = 2a + l 

30. )x-6y + 62^ = 68 '\S 5iSS<.C fe. 



( a; — cy + c^a = c« 



.cy + c^« = c» • ^^^(2)r L 

Subtracting (2) from (1), and (3) from (2), *tcS 5. g^ 

-(«-% + (a2-62);,^o8_js ?i: g(S) ? .tf: V' 

-(6-c)y + (62_e2)^=6«-c« ^ | ^) J ^ ^. 

DiTiding (4) by o-6, and (6) by 6-c, r ^ ^"^ '^ |: ^ ' 

-y + (a + 6)^==a2 + a6+62 ^ ^ (|) | §|^ 

-y+(6 + c> = 62+fce + ca y ^^ ^ ;;^ i^ .^^ 
Subtracting, {a ^ c)z =^ a^ -. t^ -^ b (a ^)^ ^ ^ 2 "] 2 

Dividing by a -c. ;r = a + c + 6 *^ "" V .^ "" ^ « * 

Substituting in (6), £ ^ 't "^ «^ q S ? 

-y+a« + 2a6 + 62 + ac + 6c = a2 + aft + 6Ji ,. , ^ | | "1^ .^ I ! 

.-. y = o6 + ftc + ca; ?i 1^ *^ (> ^ *=^ 1 :; 

Substituting in (1), r ?^ ^ g "^ :sd * -^ ■ 

a:-o26-a6c-a«c + a« + oac + a^ = o« '^ £ tS ^ ^ a. ^ > ^^ ^ 

.-. ' = a*c <p *- S ^^ -^ I ^ 

^. 3 •! -2^1 ^ I ^ Hi! ■ 

•a> 5 3$ c? 03 ^-5 S ^ 
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CHAPTER XVI. 



Art. 190. — Pages 149-157. 



3. Let X = the greater part, 

and y = the less. 

/* + y = 60 
By the conditions, . ) 3ar_ 2y 

I 8 ~ 8 
From (2), Ox = 16 y, or Ox - 16y = 

Multiplying (1) by 9, 9 ar + 9y = 460 

Subtracting (3) from (4) , 25 y = 460 

Whence, y = 18, the less part. 

Substituting in (1), ir + 18 = 60 

Whence, x = 32, the greater part. 



(1) 

(2) 

(3) 
(4) 



4. Let 






af = the greater number, 




and 




y = the less. 










7x = ^ + 97 


(1) 


By the conditions, 














7y = f + 47 


(2) 


From(l), 49x = 


y + 679, or 49a:-y = 679 


(3) 


From (2), 49y = 


a: + 329, or 49y-ar = 329 


(4) 


Subtracting (4) from 


(3), 50a:-50y = 360 




Or, 




ar-y= 7 


(6) 


Subtracting (5) from (3), 


48ar=672 




Whence, 




X — 14, the greater number. 


Adding (4) and (5), 




48y = 336 




Whence, 




y = 7, the less number. 




6. Let 




ar = A'sage, 




and 




y = B's age. 








r X 2^^58 
5 3 3 


(1) 


By the conditions. 




Ix 2y_73 
8 5 4 


(2) 


From (1), 




3x+10y = 290 


(3) 


From (2), 


S 


I6x- 


16y=730 


(4) 



CHAPTER XVL -page 14S. 



197 



i 



Multiplying (8) by 8, 
Multiplying (4) by 6, 




24x 
176 X 


+ 80J/-2320 
-805-3650 




Adding, 
Whence, 


199^=6970 

x= 30, A'sftge. 




Substituting in (3), 
Whence, 




00+10y= 200 
lOjf^ 200 

^ = 20, B'a age. 




6. Let 




r— the numerator. 




and 




y = the denominfttor- 










u 31 


CD 


By the conditions. 

From (1), 3x 
From (2), 4x 


+ 3 

= y 


= y, or 
+ 1, or 


« I 

ls + 1 4 

i^-S= 1 


(4) 



Subtracting (3) from (4), Jtr= 4, the numerator^ 

Substituting in (4), 16 - ^ = 1 

Whence, if = 16^ the denominator. 
Therefore the fraction is ^. 

7. Let j? = the gentleman's age, 

and y = the wif e'a age. 

After they bad been married 12 ycara, his age was j; + 12 jears, and 

her age was y + 12 years. Hence by the conditionB, 



Substituting from (1) m (2), 



1 '-'f 


CI) 


y + 12 = |(4: + 12) 


m 


Sx jj_5» + 80 





Whence, 
and 



9af+ 144=101+120 
-T = -24 
I = 24, the gentleman's age, 

y = -^ = 18, the wife^s age. 
4 



8. Let X = what A lost, ' 

and y — what B lost. 

After settling their accounts, A had 240 -- :7 dull an, and B had 06 — 5/ 
dollars. Hence by the conditions, 

y) 
00 



(S40-x:=3(M-y) 



I 
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X- 8 = 4(y-8) 
12) 



(X- 8 = 4(y- 
U+12 = 2(y + 



Adding (1) and (2), 
Whence, 
SubBtitnting in (1), 

9. Let 
and 

By the conditions, 

Fpom(l), jc- 8 = 4y-32, orar-4y = -24 

From(2), ar+ 12 = 2y + 24, or a;-2y= 12 

Subtracting (3) from (4), 

Whence, 

Substituting in (4), 

Whence, 



10. Let 
and 



240 = 2y + 288-3y 
y = 48, what B lost. 
X = 96, what A lost. 

X = A's age at present, 
y = B's age at present. 



(1) 
(2) 
(3) 

2y = 

y = 18, B's age at present. 

ar-.36= 12 

X = 48, A's age at present. 



Bj the conditioiif, 

From (1), 

From (2), 

Subtracting (3) from (4), 

Whence, 

Substituting in (3), 

Whence, 

Therefore the fraction is ^. 

11. Let 
and 





x=theniinieTator, 




y = the denominator. 






r*+6 1 
y + 6 2 


(1) 


fOB, 


x^S 1 

[y-Z I 


(2) 


2x+10=:y + 6,or 
4x-12 = y-8,or 


2i-y = -6 
4x-y= 9 


(3) 
(*) 



2*= 14 
x:=F^7« the numerator. 
14-y = -6 

y = 19, the denominator. 



Then, 



X ss the number of days A requires, 
y = the number of days B requires. 

- = the part A does in one day, 

X 



and 



= the part B does in one day. 



Also, 



-^= the part both together do in one day. 



In 4 days A does -, and in 20 days B does ~. Hence by the conditions, 
• y 

(1) 
(3) 



1+ l = i 
x^ y 10 

X y 
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Multiplying (1) by 4, 



^ y 5 



m 



Subtracting (3) troia (2), 15=^5 



Whence, 

Siil)stittitiDgiii(l), 

Whence, 



3^^ = 80 

SO 
jf = ^ = 2fl j^ the no- of days B jequirea. 

J? 80 10 

jp 16 

X = 16, the no. of dayi A requjrei. 



12. Let 
undt 

Bj the conditions. 

From (1), 

FnHo (2), 

Adding (3) and (i), 

Whence, 

Subatituting in (3)^ 



4jn 



y= 



- the greater number, 

: the leaf, 

= 2y+ 12, or r-2y=l2 
= ^+14, or4j,^ 1=14 

:26 

13i the leaa number. 
38, the greater number* 



m 

(3) 
{4J 



13. I*t 

By the conditions. 



^ — the numerator, 
y — the denominator, 

y + 7 3 
£+2^3 
2y 6 



ear = 2^ + 14, or Sx- 3^ = 7 
5ar+lo = 6y, or fii~6jf = _io 



FVQm(l), 
From (2), 

Multiplying (3) by 6, 18i-6^=^42 

Subtracting (4) from (6), 13^^= 53 

Whence, ^ j .. 

« , ,.^ ' ^= 4, the numerator, 

Suhfltitutmg in (3), 12 ^ y = 7 

T^^^* ' .1. , . y — 5> the denominator. 

Therefore the fraction ii J, 



0) 

(3) 
(5) 



•I,: 
1 ■ 



i 
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14. Let X = the numerator, 

and y = the denominator. 

By the conditions, 

.X 



— i— -«* (2) 

From (1), a: — a + l = ay + y, orz — oy — y = o — 1 (3) 

From (2), af = oy + a^, or ar — ay = a^ (4) 

Subtracting (3) from (4), y = a^ — a + 1, the denominator. 
Substituting in (4), 

ar=a(a2-a+l) + a« 

= €fl^a, the numerator. 

Therefore the fraction is — 55-±.5L_. 
as — a + l 

15. Let x = the value of the better horse, 

y =1 the value of the poorer horse, 
And z = the value of the harness. 

/a: + y + « = 300 (i) 

By the conditions, )y + « = x — 20 (2) 

( a: + z=2y ^ (3) 

Subtracting (2) from (1), ar = 320 - r 

2ar = 320 
Whence, x = 160, the value of the J>etter horse, 

bubtracting (3) from (1), y = 300 — 2 y 

3y = 300 
Whence, y = 100, the value of the poorer horse. 

Substituting in (3), 160 + « = 200 
Whence, « = 40, the value of the harness. 

16- ^^^ X = the price per lb. of the 1st quality, 

y = the price per lb. of the 2d, 
and z = the price per lb. of the 3d. 

By the conditions, 

fSx+ 4y + 2«= 60 (1) 

i4x+ y + 5«= 69 (2) 

I a; + 10y + 3«= 90 (3) 

Multiplying (3) by 3, 

3a; + 30y + 9« = 270 

Sx+ 4y + 2g== 60 (ij 

Subtracting, 26 y + 7 « = 210 (4) 
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MultipljiDg (3) by 4. 

4a? + y+ 52— 6© 

SubtTactin^ 39 y + 7 * = 301 

26^ + 72-210 

SabtTflflinf, IZtf— ^1 

Whence, ^ = 7| the price per lb, of the 2d quality, 

Subatituting in (4), 182 + 7^=210 
72- 28 
^VThence, z = 4, the price per lb, of the 3d q uality . 

Substituting in (3), 

JC+ 70 + 12^90 
Whence, x = 8, the price per lb, of the let qa«Hty. 



18. Let x: 

and ^ 

Then, xif = 
By the condition i. 



;(«-3)(y + |) = 



From(l), «y-| + 5.y-| = xy, or-| + 6j^ = 



From (2), xy + ^-Ss-^-. 

2y. 

SulMtitmiog in C4), ^-6^ 



Adding (3) and (4), 



Whence, 
ajtil 



x-12^ 



By the conditions, J 




z the number of orangefl^ 
= the amount paid for each. 
- the amount of a)Otiey spent 



: 4 

2 

. 3 

2 

3 

15, 
30, 



^^3y = 
2-2 



the number of oranges, 
the amount of money spent 



18* Let X = the number of bushels at 60 cents, 

and y — the number at 90 cents, 

ar + y = 40 (1> 

8O^ + 9Oy = a2O0 * ^\ 

Mnltiplymg (1) by 6, 63: + ay= 240 0) 

BiTiding (2) by 10, $ i + 9y - 320 (^ 
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Subtractidg (8) from (4), 3y = 80 

Whence, y = 26|, the no. of buahels at 90 oents. 

SubBtituting in (1), x + 26| = 40 

Whence, x = laj, the no. of bushels at 60 cents. 



20. Let 


X = the income tax, 




and y = the assessed tax. 






a: + y = 60 


(1) 


By the conditions, • 


^+^=62.60 


(2) 


Multiplying (2) by J, 


2x + y = 70 


(3) 



Subtracting (1) from (3), x = 20, the income tax. 

Substituting in (1) , 20 + y := 60 

Whence, y = 80, the assessed tax. 

21. Let X = the number of eggs bought, 

and y = the amount paid for each. 

Then, xy = the amount of money spent. 

By the conditions, 

((a: + 20)(y-l) = *y (1) 

U*-15)(y + l) = xy (2) 

From (1), ary— ar + 20y— 20 = ary, or — af+20y = 20 (3) 

From (2), xy + ar — 15y — 15 = ary, or x — 16y = 16 (4) 

Adding (8) and (4), 6y= 36 

Whence, y = 7, the amount paid for each egg. 

Substitutmg in (4), x-106= 16 
Whence, x = 120, the number of eggs bought 

22. Let x= the length in feet, 

and y = the width. 

Then, xy = the area in square feet. 

By the conditions, 

( (ar+8)(y + 2) = xy + 666 (1) 

1(ar + 2)(y + 8) = xy + 776 (2) 

From (1), xy + 2x + 8y+16 = xy + 666,orx + 4y = 320 (3) 

From (2), xy + 8 x + 2 y + 16 = xy + 776, or 4 x + y = 380 (4) 

Multiplying (3) by4, 4 x + 16y = 1280 (6) 

Subtractmg(4)from(6), 16 y= 900 
Whence, y= 60, the width in feet. 

Substituting in (3), x + 240 = 320 
Whence, x = 80, the length. 
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23. Let 

and 



X =r the amount A has, 
y = the amount B has. 







ar+ 6 = y-6 


(1) 


By the condition*. 


, 


y + 16 = |(x-16) 








(2) 


From (1), 


ar-y = -. 10 


(3) 


From (2), 


3y + 46=7a:-.106 


or. 


8y-7ar = -160 


(4) 
(6) 


Multiplying (3) by 3, 


3a:-3y = ^ 30 


Adding (4) and (6), 


-4ar=-^180 


Whence, 


X- 46, the amount A has. 


Substituting in (3), 


46-y = - 10 
-y = - 66 




Whence, 


y = 66, the amount B has. 


24. Let the numbers be X, y, and 


z\ then by the conditions. 






x + | + | = 34 


(1) 


• 


| + y + | = 84 


(2) 




.H+^=s* 


(3) 


From (1), 


8x + y + «r= 68 


(4) 


From (2), 


ar + 8y + «= 102 


(6) 


From (3), 


r + y + 4«= 136 


(«) 


Subtracting (6) from (6), 


2y-3z = -34 


(7) 


Multiplying (6) by 2, 2x 


+ 6y + 2«= 204 




2ar 


+ y+ «= 68 


(4) 


Subtracting, 


6y+ «= 136 


(8) 


Multiplying (8) by 3, 


16y + 3z= 408 






2y-3«=-34 


(7) 


Adding, 


17 y= 374 




Whence, 


y= 22 




Substituting in (7), 


44-.8z=-34 
3«= 78 




Whence, 


«= 26 




Substituting in (1), x 


+ 11 + 13= 34 




Whence, 


ar= 10 




Therefore the numbers are 10, 22. 


and 26. 
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25. Let the numben be u, x, y, and z\ then by the conditions, 

tt + a: + y + «=136 (1) 

2ii-ar= 46 (2) 

2x-.y= 44 (3) 

2y-.2= 40 (4) 

From (2), x=2tt- 46 (6) 

Substituting in (3), 4 ii — 92 — y = 44, or y = 4 « — 136 (6) 

Substituting in (4), 8 « — 272 - « = 40, or « = 8 m — 312 (7) 

Substituting from (6), (6), and (7) in (1), 

tf + 2ii>46 + 4tt- 136 + 811-312 = 186 

15ti = 630 

Whence, ii= 42 

Substituting in (6), x=: 38 

Substituting in (6), y = 32 

Substituting in (7), 2= 24 

Therefore the numbers are 42, 38, 32, and 24. 

27. Let x= the first digit, 

and y = the second. 

Then, 10 x + y = the number, 

and lOy + X = the number with its digits inverted. 

By the conditions, 

x + y = ll (1) 

lOx + y — 27 = 10y + x (2) 

From (2), 9x — 9y=:27, or x — y = 3 (3) 

Adding (1) and (3), 2 x = 14 

Whence, x = 7, the first digit. 

Subtracting (3) from (1), 2y= 8 
Whence, y = 4, the second digit. 

Therefore the number is 74. 

28. Let x= the first digit, 

and y = the second. 

Then, 2 x = the third digit. 

Also, 100x+10y + 2x 

or 102 X + 10 y = the number, 

and 200x+10y + x 

or 201 X + lOy = the number with its digits inverted. 

By the conditions. 

( 3x+y = ll (1) 

I 102x + lOy + 297 = 201x + lOy (2) 

From (2), 297 = 99x 



{: 
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Whence, x == 3, the flnt dig^it 

Substituting in (1), 9 + ^ = 11 
Whence, ^ = 2, the Becotid dig:it. 

Alan, &!= 6, the third digit. 

Therefore the number Ih 326. 



29. Let 

and 
Then, 

And 



X ^ ttie nimihet of d&ys A r^qiitretj 

y = the number B rei^uiree, 
« = the number C req^uires. 

— = the part A does in one daj^. 



== the part B does in one daj, 
= the part C does in one daj. 



Also, 



*- = the part A and B together do in one dajj 

- = the part A and C together do in one day, 
o 

— = tbe part B and C together do in one day. 



Bj the condition!. 



a: y 6 

i + Ul 

Adding (1)* (2), and (3), 

2 2,2^3 

Z^^^z 8 

Subtracting (3) from (4). l = l_i=A 



(1) 
(2) 

(3) 



Whence, 



4g 
I = " = &f, the number of days A requires. 
5 



Subtracting (2) from (4), p § " | = jj 

Whence, ^ = 19, the number of days B requires. 

Subtracting (1) from (4), l^l-U± 



'[' I 



Whence, 



z — 4df the number of days C requires. 
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30. Let » =: the length in rodi, 

and ^ = the width. 

Then, xy s= the area in square rods. 

By the conditions, i(*+^)(y + ^) = ^y + 240 (1) 

' l(x-4)(y-.6) = xy-210 (2) 

From (1), xy + 4a:+6y + 20 = xy + 240,or4x+6y = 220 (3) 

From (2), ary-Sx — 4y + 20 = a:y-.210, or 6x + 4y = 230 (4) 

Multiplying (3) by 4, 16x + 20y= 880 (6) 

Multiplying (4) by 6, 25x + 20y = 1150 (6) 

Subtracting (5) from (6), 9x= 270 

Whence, x = 30, the length in rods. 

Substituting in C3), ^aO-f^y^ 220 

6y= 100 
Whence, y = 20, the width in rod^. 

Therefore, xy = 600, the area in square rods. 

31. Let X, y, and z represent the numbers ; then by the conditions, 

/x + y = c (1) 

]y + « = « (2) 

(« + x=6 (3) 

Adding, 2x + 2y + 22 = a + 6 + c (4) 

Subtracting twice (2) from (4), 2x = & + c — a 

Whence, x = ^ + ^"'* 

2 

Subtracting twice (3) from (4), 2y = c + a~6 

Whence, y = ^ + ""^ 

2 

Subtracting twice (1) from (4), 22 = + 6 — c 



Whence, 


^_a+6-c 
2 


32. Let 


x = the first digit. 




y = the second, 


and 


« = the third. 


Then, 


lOOx + lOy + 2 = the number. 


and 


100a+ lOy + x = the no. with it» digits inverted. 


By the conditions. 




' 


^-y = .v-« (1) 




100x+10.y + z_4i 



lOOx + lOy + « + 390 = 100« + lOy + x (8) 
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From (1), a:-2y + a = {$} 

From (2), 200^+ 20^ + 2^ = 41;r + 4X3^ + 41* 

Or, 150j?-21^-^39z:=O (6) 

Dmding(6)b73, 53r-7y-13i^0 (6) 

From (3), 99 a: = 99 * - 306, or :e = ? - 4 (7) 

Bubatitutiiigin (4)p ^^4 — 2^ + ^ = 

2^ — 4 = 2^ 
Or, tf = z-2 <ll) 

Substituting from (7) and (8) in (6), 

63(z-4) -7(^-2) -13*= 
632-212-7z+14-13z^ 
S3z=l98 
Whence, ar = 6, the third digits 

Siibstituting In (7) and (8), * = 2, the flrat digit, ^ 

and ^ = 4, the Becond. 

Therefore the aombet- is 246, 

3S. Let X = the number of peraonj, 

and y — what each received. 

Then^ x^ == the sum dirlded, 

B7 the conditiona, 

{(x + m)(j,-a) = xy (1) 

U^-n)(j^ + *)=^3^ (2) 

From (1) , a:^ — 05? + my — om =: x^, or ^ or + my = Am (3) 

From (2), ly + 61^ — ny — fin = ly, or 6jf — ny — *ro (4) 

Muldplying (3) by «, — ttn^ + rnny = amu 
Multiplying (4) by m, im^ — mny = 6»m 

AdiMngt (bm ^ an)x = anm 4- bmn 

Whence, x~ ^ - ^ ■ ^ - '^'^ .themimberofpereons. 

6111 — an l\ '1 j 

Multiplying (3) by i, — ab^ + hmy = tf6m 
Multiplying (4) by c, afiijr — any == ahn 



Adding, (bm — an)y — abra + odn 

Whence, v - ^'K"'^") ^ i^hat each received. 



34. Let V = the share of the elde«t, 

X = the a hare of the Atfcondj 
y = the Hhare of the thErd, 
and « = the ^hare of the youngest* 



f 



It 
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2 


(1) 


By the conditions, 




8 


(2) 






' 4 


(8) 






.«=<+140 


W 


Prom (1), 2i» — ar — y-.« = 
From (2), -.u + Sx — y — 2 = 
From (3), — u — ap + 4y — 2 = 
From (4), t«-2=140 
Subtracting (6) from (6), 8u~4x = 
Subtracting (7) from (6), 3 « - 6y = 
Subtracting (8) from (6), ii-ar-y = -.140 


(6) 
(«) 
(7) 
(8) 
(9) 
(10) 

(") 


From (9), 


"^ 


(12) 


From (10), 


'-¥ 


(13) 


Substituting from (12) and (13) in (11), 

u^^^^ = ^ 140 




20tt^ 


16u-12tt = -2800 
-7tt = -2800 




Whence, u= 400, the share of the eldest. 
Substituting in (12), x = 300, the share of the second. 
Substituting in (13), y = 240, the share of the third. 
Substituting in (8), 400-2= 140 

Whence, z = 260, the share of the youngest. 
And « + ar + y + 2= 1200, the whole sum divided. 


36. Let 


X = the number at 2 for 5 cents. 




and 


y = the number at 3 for 8 cents. 




By the conditions. 


!3ar + 3y = 171 + 27=198 


(1) 
(2) 


From (1), 
Multiplying (2) by 6, 


16j:+iey = 1028 
16z+16y= 990 




Subtracting, 
Substitutmg in (2), 


y = 36, the number at 8 for 8 centa. 
3«+108= 198 
Sz= 90 


Whence, 




x= 30, the number at 2 for 6 centa. 
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36. Let 
and 

Then, 

and 



X = the first digit, 

y = the second. 
lOx + y = the number, 
lOy + jT = the no. with its digits inyerted. 



By the conditions. 

From (1), 
From (2), 



lOar + y 



= 7 



-=6 



ar + y 
lOy + g + 6 

10ar + y=7x+7y, or ar=2y 

10y + ar + 6 = 5x+5y, or 6y-.4ar = -6 
Substituting from (3) in (4), 

5y-8y = -6 
-3y = -6 
Whence, y = 2, the second digit. 

Substituting in (3), x = 4, the first digit. 

Therefore the i^umber is 42. 



(1) 

(2) 

(3) 
(4) 



37. Let 

and 
Then, 

and 

By the conditions, 

From (1), 

From (2), 

Adding (8) and (4), 

Whence, 

Substituting in (4), 

Whence, 

Therefore the number is 38. 



X = the first digit, 

y = the second. 
lOor + y = the number, 
lOy + ^ = the no. with its digits inverted. 
10x + y + 46=10y + x (1) 

lOy + x 6 

9ar-9y = -46, orar- y = -.6(3) 

10y + a:=7x+7y + 6,ory-2x = 2 (4) 
-ar = -8 

j; = 3, the first digit. 
y-6 = 2 

y = S, the second digit. 



38. Let 

and 
Then, 

and 



X = the number of days A requires, 
y = the number B requires, 
z = the number C requires. 

- = the part A does in one day, 

- = the part B does in one day, 

- = the part C does in one day. 
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Also, 



and 
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— = the part A and B together do in one day, 

- = the part B and C together do in one day. 



- = the part C and A together do in one day. 

^i=i (1) 

X y m 



By the conditionB, 






(2) 
(3) 
(4) 



i + Ui 

Z X p 

2 2 2 111 

Adding, _ + _ + --_^._ + _ 

" X y z m n p 

Subtracting twice (2) from (4), 

2__1 1 1 irtn + n/> — mp 

x~j» m n~~ mnp 

Whence, x = ^^^^ , the no. of days A requires. 

mn + «p — mp 

Subtracting twice (3) from (4), 

2_1 1 1 mp '\- np — mn 

y" n m p~ mnp 



Whence, 



= ^^^^ , the no. of days B requires. 



mp + fip — mn 



Subtracting twice (1) from (4), 



Whence, 

40. Let 
and 

Then, 

and 



By the conditions, - 

From (1), bx + by = a 

From (2), dx-^dy^c 

Multiplying (3) by rf , 

hdx 4- hdy = ad 



2^1 1 1 mp-^ mn — np 
z" n p'^ m" mnp 

z = , the no. of days C requires. 

mp'\-mn^ np 

X = the rate of the crew in still water, 
y = the rate of the current. 
X + y = the rate rowing down stream, 
X — y = the rate rowing up stream. 

a 

x + y' 

c 



(1) 

(2) 
(3) 

(6) 
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Multiplying (4) by b, 

hdx^hdy^hc (6) 

Adding (6) and (6), ^hdx^ad-^-he 

Whence, x = ■ "*", , the rate of the crew. 

2hd 

Subtracting (6) from (5), 

2 hdy ^ad-^bc 

Whence, y = , the rate of the current. 

26a 



41. Let 




X = the boatman's r&te rowing do 


«natre«m, 


and 




y = his rate rowing up stream. 




Then, 




20 

— = iiis time in going. 




and 




20 

— = his time in returning. 

y 




By the conditions, 


■f^ 


(1) 






y * 


(2) 


From (1), 


2 

X 


.i=. 


(3) 


tfom (2), 


2 

y 


-5.0 


W 



Subtracting (4) from (8),-= 1 

20 
Multiplying by (4), -^ = 4, the boatman's time in going. 

20 
Substituting in (1), 4 + — = 10 

20 
Whence, — = 6, his time in returning. 

42. Let X = the first digit, 

y = the second, 
and X = the third. 

Then, 100 a: + 10 y + « = the number, 

and IOO2; + lOy + X = the number with its digits inyerted. 
By the conditions, 

/ jr + y + a: = 21 (1) 

J x + 2y-.«= 8 (2) 

( lOOx 4- lOy + 2 + 108 = 100« + lOy + « (3) 
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From (3), ©9x-992; = -198, or a:-2; = -2 - (4) 

Adding (1) and (2), 2 x+Sy = 29 

Adding (1) and (4), 2ar+ y = 19 (6) 

Subtracting, 2y = 10 

Whence, y = 6, the second digit. 

Substituting in (6), 2 a; + 5 = 19 
2x=:14 
Whence, x= 7, the first digit. • 

Substituting in (4), 7 — z = '^2 
Whence, « = 9, the third digit 

Therefore the number is 759. 

43. Let a: = the number of gallons in the first cask, 

and y = the number in the second. 

After the first pouring, the first cask contains x — y gallons, and the 

second 2y gallons. 
After the second pouring, the first contains x — y + x-^y, or 2ar — 2y 

gallons, and the second contains 2y ~ (^^y)» or dy — x gallons. 
After the third pouring, the first contains 2a: — 2y — (8y — x), or 

3 z — 6y gallons, and the second contains 2(3 y — j;), or 6y — 2 x 

gallons. 
Then by the conditions, 

(8x-5y = 16 (1) 

l6y-2x = 16 (2) 

Multiplying (2) by i, 

9y-3x = 24 (3) 

Adding (1) and (3), 4y = 40 

Whence, y = 10, the no. of gallons in the second cask. 

Substituting in (1), 3x-60= 16 ' 

Whence, x = 22, the no. in the first cask. 

44. Let x= the first digit, 

and y = the second. 

Then, 10 x + y = the number, 

and lOy + X = the number with its digits inyerted. 

By the conditions, 

/ lOx + y + lOy + X = 121 CI) 

( x + y ^x + y "^ ^ 

From(l), llx + lly=:121, or x + y = 11 (3) 

From (2), lOx + y = 6x + 6y + 10, or 5x — 4y = 10 (4) 
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Multiplying (3) by 4, 


4ar + 4y = 44 


(6) 


Adding (4) and (6), 
Whence, 


9ar=54 
x= 6, the first digit. 




Substituting in (3), 
Whence, 


6 + y = ll 

y = 5, the second digit. 




Therefore the number is 66. 




45. Let 


x = the first rate. 




and 


y = the second. 




By the conditions. 






(300 
1360 


x-200y = 800 


(1) 


y-240ar = 310 


(2) 


From (1), 


3x-2y= 8 


(3) 


From (2), 36y-24*= 31 


(*) 


Multiplying (3) by 8, 24ar - 16y = 64 


(6) 


Adding (4) and (6), 


19y= 95 




Whence, 


y = 6, the second rate. 




Substituting in (3), 


3ar-.10= 8 




Whence, 


X = 0, the first rate. 




46. Let 


X = the sum, 




and 


y = the rate per cent. 






'^+!^=^^ 


(1) 


By the conditions, 


|^+^=*«' 






(2) 


Subtracting (1) from (2), 


l^= ^« 




Or, 


^= 6 
100 


(3) 


Substituting in (1), 


x + 12 = 132 




Whence, 


x= 120, the sum let. 




Substituting in (8), 


120^= 6 
100 




Whence, 


y = 6, the rate per ceat 




47. Let 


X = the sum. 




and 


y = the rate per cent. 




• 


■^■^^=- 


(1) 


By the conditions. 








/+^=* 


(2) 
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SaMracting (2) from (1), 
100 



Or, 

Sabstitating in (1), 



xy __ a-^h 
100 m-ii 



(8) 



x + ^ a 

m — « 

(m — ») X + am — 6m = am — on 

6m~afi 



Whence, 
Substituting in (3), 

m — n 100 m — n 



>, the lum let. 



Whence, 

49. Let 
and 

Then, 

and 



y = i^^^5^=^, the pate per cent. 

X = the distance rowed down stream, 
y = his rate of rowing in miles per hour. 

7 
y + - = his rate rowing down stream, 



y .- ~ s= ills rate rowing up stream. 

X 



J _6 
7 8 
2 

y-l ' 



By the conditions. 

From (1), 

Prom (2), 

Multiplying(S)by2, 12x -20y = 70 
Multiplying (4) by 8, 12ar - 78y = - 249 
Subtracting, 58y== 319 



3x = 6y + ^, or6x-10y= 36 
2 

2ar-4 = 13y-^,or4*-26y = -88 



(1) 

(2) 
(8) 



Whence, 



SIO 
y := ~-^ = 5}, his rate of rowing. 
68 



Substituting in (3), 6 x — 66 = 36 

Whence, x = 16, the distance rowed down stream. 



CHAFtBB XTI.~ PAGES llMt, ISe. 



m 



60. Let 

Mid 
Then, 

and 
B7 the conditkonB, 



^ — the first digitj 

y i^ the aecond, 
10 T + ^ = the number, 
10^ + ^ =: the numher with its digin mreried 



i + y Jf + y 

lOy + ar + e ^^ 

From (I), I0i + ^ = 6x + fiy + l, or4i^6y= 1 

Multipljmg{3)by5, 20^-25^= fi 
Multiplying (4) by 4, 16y - 20ar ^ - 52 

Adding, — % = -27 

Whence, ^ = 3| the second digit 

SubBtituting in (3) , 4 x — 15 — 1 

Whence, x = 4, the first digit. 

Therefore the number m 43« 



(3) 
(4) 



fil. Let 

Then, 

liet 



By the conditionB^ 



5 X — the rate of the troiii before the accident. 

&x = ha rate afterwards. 
^ — the dis.toB from the point of detention. 



2 3i 5x 






-f -X = 2 fl) 



2^ 3jc 6^ ^ ' 3x fix 2 ^^ 



Subtracting (1) from (2), 

§0_30 

4 



Or, 

Whence, 

Therefore, 



1 

2 

^1 

T 2 

i= 8 
&x = 40, the rate before the accident. 



62. Let jr = what A had at first, 

y = what B had, 

and z = what C had. 

If A gives to B and C as much as each of them hiS, A will hvta 

x^^ — z dollars, fi 2^ dolkrs, and C2z doUara^. 



216 KEY TO ACADEMIC ALQEBBA. 

Ji B giyes to A and C as much as each of them now has, A will have 
2a: — 2y — 2« dollars, B 2y-.(T — y — 2) — 2«, or 3y — ar — « 
dollars, and C 42 dollars. 

If C gives to A and B as much as each of them now has, A will 
have 4x — 4y — 42 dollars, B 6y — 2x — 22 dollars, and C 
42 — (2x — 2y — 22) — (3y — x — 2), or 72 — x — y dollars. 

Then by the conditions, 

r a: + y + « = 24 (1) 

)4x-4y-42= 8 (2) 

(6y-2a:-22= 8 (3) 

From (2), ar-y — 2= 2 (4) 

From (3), Sy-^x-^z= 4 ' (6) 

Adding (1) and (4), 2 a: ^ 26 

Whence, x = 13, what A had at first. 

Adding (1) and (6), 4y = 28 

Whence, y= 7, what B had at first. 

Substituting in (1), 18 + 7 + 2 = 24 

Whence, 2= 4, what C had at first. 

53. Let X = the no. of feet A builds in 1 hour, 

and y = the no. of feet B builds. 

„*.».««».. j;::,i;;is « 

From (2), 21 x + 86 y = 378 

Or, 8x + 6y= 64 (3) 

Subtracting (3) from (1), 12y= 72 

Whence, y = 6, the no. of feet B builds in 1 hour. 

Substituting in (1), 3x + 102 = 126 

Whence, x = 8, the no. of feet A builds in 1 hour. 

64. Let X, y, and 2 represent the parts ; then bj the conditions, 

(a: + y + 2=116 (1) 

( x + 30 = 2y + 2 = 62 + 4 (2) 

From (2), x + 30 = 62 + 4, or x=62-26 (3) 

From (2), 2y + 2 = 62+ 4, or y = 82 + 1 (4) 

Substituting in (1), 

62 — 26 + 82+1 + 2=115 
102=140 

Whence, 2= 14 

Substituting in (3), x= 68 

Substituting in (4), y = 43 

Therefore the parts are 68, 43, and 14. 
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£1? 



55. Let 
and 


u — what A had at flrat, 
^= whatB had, 
tf = what C had, 
2 =. what D had. 


m 




: «+|.i8 


m 


Bj the conditioii*, 


: M-^ 


m 




.V+5-" 


m 


rrom (2), 


2u + a: = 3e, or T = a6 — 2u 


m 


Suhtracting (3) from (2 


).«-!= 




Or, 

Suh&titutmgm(l),3d- 

Whence, 

Suhstittiting in (5), 
Substituting in (6), 


y = 3u 
2«-8ii= 1 
5u = 35 
u= 7, what AhadatflMt. 
r = 22, what B had. 
^ = 21, what C had. 


m 


SubBtitnting in (4), 


14 + 1^18 

Z t 




Whence, 


* = IS, what D bad. 





£6. Let X- what A had at first, 

^ = what B had, 
and jf ^ what C had. 

If A givea to B and C aa much m each of them hasj A will have x — y^x 

dollars, B 2^ dollars, and C 2^ dollar^i 
If B gives to A and C as much aa each of them now has, A will have 
2i-2y-22 dollars, B 2^ — {x-3 — z)—^z, or Zy^x-z 
dollars, and C 4z dollars. 
H C girea to A and B as mucfi as each of them now has, A will 
have 4^ — 4^ — 4i dollars, B Qy — ^x^2z dollars, and C 
4r — (2 X — 2 ^ — 2 s) — (3 y — X — s), or Iz — x^y dollars. 
Then bjr the conditions, 

.4x_4y-4^-48 <X)f 

J6y-2x-^2^ = 48 (3^ 

From (1), x-rj-z^n 05 
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From (2), 8y — x — « = 84 

Adding (3) and (4), 62 - 2y = «0 

Or, 3«-*y=r80 

Adding (4) and (6), 2y -- 2« = 86 

Or, y-«=18 

Adding (6) and (7), 22 = 48 

Whence, x =r 24, what C had at flnt. 

Substituting in (7), y - 24 = 18 

Whence, y = 42, what B had at first. 

Substituting in (4), or — 42 — 24 = 12 

Whence, x r= 78, what A had at first. 

57. Let 
and 



(6) 

(6) 
(7) 



Then, 



and 
By the conditions, 



X = the no. of hrs. A takes to mow an acre^ 
y = the no. of hours B takes, 
z = the no. of hours C takes. 

= the part of an acre A mows in one hour. 



= the part B mows in one hour, 
= the part C mows in one hour. 



* y « 

x^y^a 

^+^ + 5 = 8 
a: y « 



Subtracting <1) from (8), 

Multiplying (1) by 6, 
12 

X 

Multiplying (2) by 5. 
20 

X 

Subtracting (5) from (6), 






X y « 



X ^ y ^ z 






(1) 

(2) 
(8) 

(6) 
(«) 
(7) 
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Subtracting (4) from (7), 

15 = 2 

y 

Whence, y = 9f the no. of hovrs B takes to mow an acre. 

Substituting in (4), 

X 

Whence, jt = 8^ the no. of his. A takes to mow an acre. 

Substituting in (2), 

"z 2 
Whence, z = 12, the no. of hrs. C takes to mow an acre. 

68. Let 100 « = the amount in 8| per cent bonds, 

and 100 y = tiie amount in 4 per cent bonds. 

Then, r^X 100*, or — = the income from SJ per cents, 
and 

A 

—- X 100^, or 4y = the income from the 4 per cents. 

By the conditions, 

/100x+100y = 3600, or x+ y = «6 (1) 

j ^- 4y= 6, or7x-8y = 12 (2) 

Multiplying (1) by 7, 

7ar+7y= 262 
From (2), 7ar — 8y= 12 

Subtracting, 15y= 240 

Whence, y =• 16 

Substituting in (1), 

«+16sr 86 

Whence, x= 20 

Therefore, 100 x = 2000, the amount in 3^ per cent bonds, 

and 100 y =: 1600, the amount in 4 per cent bonds. 

69. Let X = the number of feet A runs in a second, 

and y = the number B runs. 

The first heat, A runs 480 feet in 6 seconds less time than B runs 432 
feet ; the second heat, A runs 480 feet in 2 seconds more time 
than B runs 336 feet. 
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Then by the conditions, 

^^ + 6=*^ (1) 

480_ 386 

Subtracting, 8 = — 

y 

Whence, y = 12, the no. of feet B nuu in a lecond. 

Substituting in (1), 



X 



Whence, x = 16, the no. of feet A runs in a second. 

60. Let X = the circumference of the hind-wheel in feet, 

and y = the circumference of the fore-wheel. 

96 96^. 24 24 , ,,. 

— = — + 4, or = 1 (1) 

y X ' y X ^ ^ 



By the conditions, 



96 96 „ 64 72 ^ 

o- = 7- + 2,or = 2 (2) 

2 8 



Multiplying (1) by 8, 



72 72 

--- = 8 (8) 

Subtractmg (2) from (8), 

y 

Whence, y = 8, the drcmnference of the fore-wheel. 

Substituting in (1), 

X 

Whence, x = 12, the circumference of the hind-wheel. 

61. Let X = the number of days A takes to do the work, 

and y = the number B takes. 

Then in one day A does - and B -. 

* y 

Also -- = the part A does in one day if he works one-half as fast, and 
2x 

2 

- = the part B does in one day if he works twice as fast. 

9 
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By the conditions. 

Multiplying (2) by 2, 

X y 24 
Subtracting (1) from (3), 

§ = i 

Whence, y = 12, the numberof days B takes to do the work. 

Substituting in (1), 

x^l2 24 
Whence, x = 8, the number of days A takes to do the work. 

62. Let X = the no. of yards A runs in a second, 

and y = the no. B runs. 

The first heat, A runs 300 yards in 2 seconds less time than B runs 

260 yards ; the second heat, A runs 264 yards in 16 seconds less 

time than B runs 300 yards. 
Then by the conditions, 

^ + 2 = ^ (1) 

??i + 16 = ^ (2) 

Multiplying (1) by ^, and (2) by ^, j 

1650_1430__ ^^ 

^ y 

445 
Subtracting, — = 89 

Whence, y = 5| the no. of yards B runs in a second. | 

Substituting in (1), | 

300 ^^ ! 

— = 60 

X 

Whence, x = 6, the no. of yards A runs in a second. 
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CHAPTER XVn. 



Art. 193. — Page 159. 



3. (•'<M^)^ = a^l^c^. 

4. (-6a26)« = -126a«6«. 

6. (2mnaaJ»)« = 64m«nM*i8. 

7. (.62c8)6=«frl0cl*. 

9. (-5w»n)* = 626mM|i*. 

10. (4aa68c*)« = 64 a«6»cM 

11. (3a»6*c)«=729aM6«*c«. 

12. (-6jfyT0* = -216a*^ya*. 

13. (4a»6*»)» = 1024a»"6W». 

14. (-7:r«y»2i»)»=-843xiy2«. 



15. 






1A. / Sgay y^ 27a<y 



17. 



18. 



19. 



90. 



U y 72fi 



16aa:r* 



26 6* 



729 



/ 7£^\«^_843£^ 
\ Sn J 27n» ' 

\^ 4aaj 1024a»* 



Art. 194. — Page 160. 

2. (a — 6 + c)« = aa + 6» + c« — 2a6 + 2ac-26<j. 

3. (o+6 — c)a = aa + 6» + ca + 2o6 — 2ac — 26c. 

4. (2xa + ar+l)a = 4:r* + x3+l + 4r» + 4a« + 2*. 

= 4ar* + 4a:« + Sar^ + 2ar + 1. 
6. (xa-3ar+l)a=:ar* + 9xa+l-6a« + 2xa-6x 

6. (x3 + 4ar-2)a = a:*+16x3 + 4 + 8a<-4xa-16* 

= ar* + 8x« + 12x3^16ar + 4. 

7. (2xa-ar-3)a = 4ar* + x3+9-4r»-12xa + 6x 

= 4a:*-4x«-llxa + 6ar + 9. 

8. (3aa-6a + 4)a = 9a* + 26aa+l6-30a» + 24a«-.40a 

= 9a* - 30a» + 49aa -. 40a + 16. 

9. (2aa + 6ar ^ 7)« = 4ar* + 26x8+ 49 + 20r»- 28x8 -70x 

= 4a* + 20r» - 3 j;* - 70x + 49. 



10. 

12. 



CHAPTER Sni, — PAGES IM, 160, 162, 
C^r + 2y — 3 z)3 = a;* + 4^^ ^ fizS + 4ary — 6 jts — 12 yz. 
^a«-4ir*+10a* + 4^-20a: + 26. 



22S 



^a«-4ir*+10a* + 4^-20a: + 26. 
(2 J^ + 3i3 + 1)2 = 4 j^ + fl j^ + I + 12 J* + 4:r* + 6x* 

= 4:t«+ 12a^ + fl:F* + 4jc8 + ea:3+ 1. 
IS, (3aa _ 2 (t& - 6l^y = 9a* + 402*2 + 25M - 12^86 - 30 c^^ _,. 20 at" 

= 9a* - 12a»6 - Sea^fea _,. 20a&» + 25**. 
-- (4?n3 + mf*a-3n*)^=:15m* + mSa* + fi)»* + 8mM-24iB%i*-6Biii« 

= 1ft m* + 8wi^2 _, 23 ,„2n4 — 6 nrnO ^ g ^s, 

-2a&-2ac + 2<wl + 26c-26J-2crf, 



14. 



16. 



- a^ _j. ^ _|. c3 + rfH 

= aa + fia + i:3 + rfa — 2a6 + 2ac-2arf-2k + 26i-2crf. 



17. (l + i + jr2 + ar3)a 



18. 



19. 



9. 
10- 



L + J + jr2 + af3)« 

= 1 + 2r + 3x2 + 4a:S 4. 3^ _|. 2 jS+ J*. 
Jj:a-2:c^-jr + 4P 



(3j:» 



= 9^ + 4x* + x«+16-12^-6^ + 24a^ + 4;F*-16jca-8z 
= 93^-12a^-2i* + 28ia-l5i2-8x + ie. 
(i*-4x2_2x-3)2 
= j)^+16x* + 4^ + 9^8a^-43:*-6^ + ia^ + 24ja+12x 
=;*fl-8^+12^ + 10x« + 28x^ + 12i + &. 

Art. 195, — Page 162, 

(i + 3)» = xa<f3xa-S + 3x-32 + 3»^xa + 9xa + 27x + 27, 
(2x-l)a=(2x)»-3(;2^)3 + 3C2ir)-l=^8a^-12;ra + 6ar-L 
{06 - crf)« = a8A» ^ 3 a^^d + 3 afrc^d^ - t^d». 
(a + 46)»==a* + 3(i3(46) + 3a(46)*+(4*)» 

= a8_|, 12a25^43a^4_e46*, 
(3 in= - 1)« = (3 ni^)a ^ 3 (3 ra^)2-|- 3(3 ni2) - 1 

= 27w6-27m* + 9ni^-L 
(j* + 4)*=(xa)H^C^^)^- 4 + 3^:2. 42 + 48 =a* + 12a^ + 48xS -J. 64. 
(a + 66)« = a* + 3 0^(5 fe) + 3n (^6)= + C66)« 

= a»+ 15(i26 + 76a6i2 4 i25fi«- 

(2:r-5i,)8=(2x)s^3(2x)*C&3f)4-3C2x)C63^)2-(6i^)i 
= 8x3 - 60 ^j/ + 150^^3 - 125^. 

(2xa-3x)s=(2x3)^-3C3.i:»)2(3x) + 3(2xS)(3xp-(3i)> 
= 8i> - 36 xT + 54x« - 27:t». 
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12. (6a:* f xy)«= (6 ^t^)* + 3 (6 xa)»(xy) + 8 (6 a:^) (xy)» + (a:y)» 

= 216a« + 108 x»y + 18ar*y« + x«y«. 

13. (3to + 6n)«= (3m)« + 3(3TO)«(6n) + 8(3TO)(6n)«+ (6n)» 

= 27 mS + 135m3ii + 225mn3 + 126nS. 

14. (3xy-4a«)»= (3xy)«-8(3xy)2(4aa) + 8(3xy)(4aa)*- (4a«)« 

= 27r»y« - lOSaa^aya + 144a*xy -64a«. 
-"^ (x3-*-l)»=[(a«-*)-l]» 

= (:ra-ar)»-3(xa-ar)« + 3(xa-x)-l 

= a«-3x»+3a:*-aJ»-3(ar*-2x« + a:2) + 3(a«-x)-l 

= a«-3a:*+5a:« — 3jp — 1. 

i-6+l)«=[(a-6) + l]»=(a-6)« + 3(a-6)a + 3(a-.6) + l 

= a«-3aa6+3a6«-6« + 3(a2-2a6 + 62)+3(a-6) + l 

= a«-3aa6 + 3aa + 3a6«-6a6 + 3a- 6« + 362-36+1. 

i + 6-c^«=rra + 6^-c1« 

6)ca-c« 
2o6+6«) + 3ca(o + 6)-c» 
3aca + 68_3ftac^.36c«-c«. 



16. 



17. (a- 




2:p) + 8 



rsa?" — oa:"+ loor* — aza:*» + aox» — 2S4ar+ o. 

20. (xa + 3x+l)8=[(a^ + 3ar)+l]« 

= (xs + 3 Jt:)8 + 3 (x^ + 3x)« + 3(j:a + 8 jp) + 1 

= a« + 9aH»+ 27ar* + 27aJ» + 3(a:* + 6aJ» + Oa*) + 8(a:2 + 3ar)+ 1 

= a« + 9a:» + 30ar* + 46 JC» + 30x2 ^. 9 jf + 1. 

21. (2a:2.3a.«i)8==|;(2a:3_3ar)-l]8 

= (2j:a-3a-)«-8(2a:2_3a;)a+3(2ara-3ar)-l 

= 8a«-36x» + 64ar*-27aJ»-3(4a:*-12x« + 9a:2)+3(2x3-3x)-l 

= 8x«-36x» + 42ar* + 9aJ»-21xa-9x-l. 

Art. 196. — Page 164. 

3. (a-6)* = a»-6a*6 + 10a«62-10ai%» + 6a6*-6». 

4. (a + 6)« = a« + 60^6 + 16a*6« + 20o86« + 16aa6* + 6a6« + 6». 

6. (a-6y = a7-7a«6 + 21a66«-35a*68+36a«64-21o266+7a6»-67. 

6. (ar-l)6 = x»-6ar*+10x«-10xa + 6x-l. 

7. (l-x)* = l*-4.18.ar + 6.ia.x2-4.1.r»+ar* 

= l-.4x + 6x2-4aJ» + ar*. 

8. (x+yy=xT+7x«y + 2la*ya + 86ar*y«+36a<y* + 21a«y*+7xy« + yT. 
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9^ (m — ft)* = «* ^dm*jt + 16io**»^ — ^ i»*n» + 15 ttthi* — 6 nuifi + »>, 
IJ. (3 + x)* ^ 3* + 4 ^ 2« -T + 6 ^ 2^. i3 + 4 . 2 . j» + i* 

= le + 32^ + 24 j;a+ 8j^ + jc*. 
IL (i-4)* = ^-4jc»*4 + (J;Ea^43-4j:*4» + 4< 

= T* - 10a;* + 90;cS - 266 1 + 260. 

12, (fl — 3)*-aS — 5a*- 3 + 10^*8 ■ S^^- 10a«* 3* + 5a - 3*-a» 

= a' -^ I5ff* + BOflS _ 270a3 + 406a ^ 245. 
m (a +2)* = a'^ + 5a* ■ 2 + 10a* > 2^ + lOa^- 2« + fin - 3* + 2^ 

= fl> + 10a* + 40o* + 80a2 + 80ct + S2. 
14. (;e-2)* = i«^OjH^^2 + 16x*-2^-20;r»^2a + 16jca.2*-6j:^2» + 28 

= iH" - 12x& + 60 X* - ISO x^ + 240 1=1 - lft2jr + 64. 
la (a— 3;r)*=ei''-6a*(3j-) + 10aa(3x)=-^10a=(3x)»+5oC3x)*-(3i)* 

= a6 - 16 a*x + 00 oa^^ - 270 a»:r» + 405 ax* ^ 343x«, 

17. (a + 2i^)* = 3* + 4-38. C2fi) + 6-33^(2t)* + 4-3-(26)«+(25)* 

= 81 + 216 it + 21662 _|. 95 ia ^ ifl ji, 

18. («=■ + 6c)' ^ (o^)T + 7Ca3)«6€ + 21 (a'^)^^d^ -jr 35 (o^)*6Sc» 

+ 35 («-2)8Mc* + 21 (fl2)S65^ + 7«36fl(* + 57^7 
= a" + 7 a^36c + 21 al^62ca _|^ 350868^8 ^ 36a*Mc* 
+ 21 a*i^f^ + 7 a^c« + b^cL 
m (x»-4>*= (x*)*-4(x*)*'4 + 6(x»)ii^4a-4(x»).4» + i* 

= jria_ ICj^ + 06x3- 256xa + 256. 
aa. C2aa + 6)* = (2a^y + 6 (2 a2)fi6 + 15 (2a^*62 ^ 20 (2 a3)«6» 
4 16 (2 a^)^ + (2a^)6S + 6» 
= 64^^+192 fli% + 240o«6« + IGO^a^* + 60o*M + 12^!^ + fiP, 
SI. (2 ffl8 _ 3 „'i)4 ^ (2 ^5)4 _ 4 (2 niS)a(3 itS) + 6 (3ffl»)'(3 n^)^ 
-4(2HiS)(3iia)a4 (Sh^)* 
= IS ra^ - iW ra«n2 + 216 m'n* - 216 »i»n« + 81 nK 
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CHAPTER XVm. 



ArL 202.— Pages 166, 167. 



8. ^-1263<y« = -6xy*. 



9. Va"^ft^ = a»6i'. 



10. V81 a*»jr»^« = ± 9 a»a!^l. 

11. v'81mi«»na> = ±8»i*n*. 

12. v^- 243c*«rfio« = - 3c»rf2«. 

13. \^64aW6«c« = ±2a»6«c. 



14. ^a*»+»y«*-« == a«M-ly*i^-t, 

16. J»i5!=.^3£^l 
^16m« 4m8 



•-^^' 



2ay 
3ca 



17 {/I~^i?=«2xf^ 

18 a / ^ -± ^ . 



» 81 68c* 



86ac 



20. 



Af243xio 



a*» 



Art. 204. — Page 169. 

at:^4a* + 6aS — 4a + l | a^ — 2a + l 

a* 



2a2 — 2a 



-4a» 

— 4g8 4-4qa 



2aa~4a +1 



2aa-4a + l 
2aa^4a+l 



4a:*-4a:«-3:ra + 2x+l|2aa-«-l 
4ar* 



4x3- a- 



-4aJ» 
-4ar»+ :ra 



4xa-2x -1 



-4a:2 + 2x+l 
-4:ra + 2j+l 
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— 123: + l0a^-4i« + x*|3 — 2i + i3 



6-2i 



-12 a: 
^12t+ 4ia 



6-4ar + a;3 



6j»-4j* + ^ 



25+30x + l9a^ + 6j^ + ^* |5 + ar + ^ 
26 



10 + 3j: 



3tix 
aOj+ 9JC3 



10+6* + j^ 








-24a:«-l4a^ + 40^ + 25 


ex=«-4x 


-24^ 
-24:r*4'16^ 


6ia-8i 


-6 


-30:^^ + 40:^ + 25 
-30:r3 + 40^ + 26 



3a^^4i-5 



a 



ni* + 2ni 


— i-i 


2m + l 


2in 
2i« + l 


2m + 2 


_1 

» 


ffl m" 



m + l— — 



4 a* 



4aa — 5flt 



-20a»t 
-^20o^ + 26QgA^ 



4aa-10aA + 8&a 



32a^^80a6* + «4t* 
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10. 
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l-.14* + 46xa + 28r» + 4ar* l-7x- 

1 




2- Tx 


"Ux 
-.14x + 49xa 




2-14x-2ara 


- 4xa + 28aJ» + 4:r* 

- 4a:a + 28aJ» + 4:r* 


11. 


aa 


*-2ac + (' + 26c + cS a — 6— e 




2a-i 


-2a6 

-2a6 +62 




2a-26 


— c 


— 2ac +26c + ca 

— 2ac +26c + cS 



12. 



a«-4jry + 6a» + 4y« - 12y« + O^a I jr-2y + 3« 

3^ 



2x-2y 



2jr — 4y + 3z 



— 4ary 

— 4jr.v -f- 4.y2 



6x« — 12y« + 9aa 



13. 



9a« + 30x» + 26ar*-42aJ»-70j:a + 49 |3x« + 6a«-7 



6a< + 6xa 



30 x» 

30aH> + 25a;* 



6x«+10xa-7 



-42aJ»-70:ra + 49 
~42a:»-70j:a + 49 



14. 



16c«-40c*-24c« + 26ca + 30c + 9|4c«-6c-» 
16 c« 



8c«-6c 



-40 c* 

-40c* +26cg 



8c«-10c-3 



-24c« +30C + 9 

-24c« -I-30C + 9 
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a« — 4 a* + 14a* — 14a« + ISa^ +80a+9|a» — 2a2 + 5a + 3 
a« 



2a8-2aa 



-4a6 

— 4o^+ 4a* 



2a8 — 4a2+6a 



10 o* 

10a*-20o8 + 26a« 



2a»-4a2+10a + 3 



6a8 — 12a« + 30a + 9 
6a» — 12ag + 80a + 9 



16. 



4 a« — 4 afiy-S ar*ya-6 af»y»+6 ar2y*+4 xy*+4 y« 
4a:« 



4a:«-aay 



4a:«— 2ar2y— ary2 






2r»— a:3y— ary«— 2^ 



-4a:*ya 



—8 j:8y«+4 x^+4i jry«+4 y« 
—8 a:<y«+4 j:'y*+4 jy<^+4 y^ 



4a:«-2aay— 2xy2— 2y« 

17. 

4a:«-12aH» + 26ar*-44x« + 46aa-40x + 25|2r»-3xa + 4a:-5 
4a« 



4aJ»-3j:a 



-12ar6 



4x«-6xa + 4ar 



16 a:* 
16x*-24xM-16a:3 



4r»-6a:3+8ar-6 



-20a:«+30xa-40x + 26 
-20 3^+30 ja-40g + 26 



18. 



g* 2o86 4a«6a ^ ft* 
9 3 ■*■ 3 ■*"4 






a* 
9 




3 ^ 


2a«6 



3 ^2 



3 
3 



a6» + ^_ 
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19. 
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«JB«-12a*y+10ar*y«-16x«y«+»a«y*-4ry*+4y» |aj»-2x3y+xya-2jf8 
9a« 



6aj«-2ar«y 



6r»-4a:ay + a^a 



-12x»y 
-12a*y+ 4»*y« 



6a:«— 4j:ay + 2xy«— 2y« 
20. 



ftt4y2 



21. 



-12x«y«+8xay4-4xy»+4y« 
->12x»y»+8i:ay*-4xy*+4y* 



1 


1+ 


X X3 X» 

5 8 Ifl 
8 ^64 


>+l 


X 


'*-i 


x« 
4 

xa 
4 


'*'-■ 




^s 


x» x< 
8 64 

x« x*_x» x« 
8 16 64 256 



l-.2a 

1 



6x* x;j^ J5i 
""64 ■*'d4""286 



1-a-^-^-... 



2-a 


-2a 

- 2a + a« 


2-2a-^ 
2 


-a« 



2-2a-a«-^ 
2 



-a8-^ 



-a« + a* + | + i 



6a* o^ 
"4^2 



4 



m 
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^ 



a* 



2a 0^ 



2a-%b 









a 4 a' 






a 4a3 
efr" 12&* 9&^ fry 



281 



'4a" o* o* 



lit' 



I 



4za + 2y 

4j^ 



2X + JL — liL + JiL. 

2t ifia* 94j* 



4x + X 
2a? 



2y 

'^42^ 



4^-j-i_J^ 



4:i« 

4^ 16^ 266je« 






i5x* a6ei« 

16x* 64a^ 



266 z« 









Art. 20T — Pages 172, 17a 

a, 

46796 1214 273639 

4 25 



41 f 



424] 



67 
41 

1606 
1696 



lOS 



1043 



235 

204 
3129 
3129 



Ci 



232 
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10. 



a 



3. 



9. 



66448i 8< 
64 


)9 
>.76 

497 

.286 

.722 

1.082 


11. 

12. 

] 
13. 

16. 


446.0544 21.12 

4 




1609 


14481 
14481 


41 


41 




421 


605 
421 






83.1776 t 
25 


4222 


8444 
8444 


107 


817 
7 49 


.0022448644 .04738 


1146 


6876 
6876 


16 




87 


544 






609 


^7009 
16 


943 


3686 
2829 


89 


870 
801 


9468 


75744 
75744 


967 


6909 
6909 


8il440.64 900.8 






81 


.081796 
4 


L8008 


144064 
144064 






48 


417 
384 


.68112009 .8253 


666 


3396 
3396 


64 


162 


411 






324 


.521284 


1645 


8720 
8225 


49 


16503 


49509 


142 


312 
284 


49509 








1442 


2884 
2884 


2. 1.4142, approx. 
1 






1.170724 


24 


100 
96 


1 


281 


400 


208 


1707 
1664 


281 




2824 


11900 


2162 4324 


11296 


4324 


28 


28 1 60400 
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m 



i^ 



20, 



17. 



la 



19. 





3, 1.7321, 
1 


approx. 

appftjx 
appnu. 




17,30 4.1693. ftpproi 

L6 . 


27 


200 
189 


81 


130 
81 


343 


1100 
1020 


826 


4900 
4125 


846 


2 7100 
6»24 


8300 77500 
74781 


3464 1 17600 

L 2.2361, 
4 


8318 1 

21. 

,70 
64 


271900 
.83666, approjL 


42 


100 
M 


163 


600 
489 


443 


1600 
1329 


1666 


11100 
9996 


44^ 


27100 
26796 


16726 


U0400 
100356 


4473 1 30400 

li. 3,3166, 



16732 1 1 

22. 

.08 
4 


1004400 

.28284, approz. 

) 
[ 


63 


200 
189 


48 


40( 
38^ 


661 


1100 
661 


562 


1600 
1124 


6626 


43000 
39766 


564! 


3 47600 
45184 


66^ 1 414400 

3i. 6,6678, 
25 


6656 1 

2S. 

,1440 

9 


241600 
,37947, approx. 


106 


600 
625 


67 e 
4 


40 
69 




1106 


7600 
6636 


740 


710( 
6741 


11127 


^400 
77889 


7584 , 


36900 
30336 


ina 


1 J 861100 


7688 


164 


>6400 



284 



KEY TO ACADEMIC ATiiieRtt|i 



24. 



^10 
9 



Ml(m, approx. 



61 



100 
61 



4=^=1^!^^. 4mi. 



approx. 



8900 
8756 



8. 11.78296. 



14400 
12644 



27 



200 
189 



26. 



6824 I 176600 

.006266 I .070067, approx. 
49 



848 



1100 
1029 



8462 



7100 



149 


1860 
1841 


16806 


90000 
79025 


158 


10 


1097600 



S4640 I 1760000 



I0_ >/lO_ 8.1622... 
9 



= 1.0541, 
approx. 



2.086270 I 1.4444, approx. 



10. 
9 



8.1622. 



61 



24 


108 
96 


284 


1262 
1186 


2884 


12670 
11586 



100 
61 



3900 
8756 



14400 
12644 



6824 I 176600 



2888 I 118400 
27. . 

V7 2.6467... 



30. 



>4 2 



= 1.8229, 
approx, 



4 



2.0457 . 



46 


800 
276 


624 


2400 
2096 


6285 


80400 
26425 



fi_ [6 _V5_ 2.28606. 
6 ^25 6 6 
= .44721, approx. 

6. 12.28600. 
4 



6290 I 397600 



42 


100 

84 


448 


1600 
1829 


4466 


27100 
26796 



44720 I 8040000 
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Bl. 



34. 



fi ^/12 \/l2 8.4641. 

= 1.1647, approz. 

12. I 3.4641 ••• 
9 



9 ^ [90'^ VOO^ 9.4868* 

10 ^100 10 10 
.94868, approx. 



90. 
81 



64 


300 
266 


686 


4400 
4116 


6924 


28400 
27696 



9.4868. 



184 


900 
786 


1888 


16400 
16104 


18966 


129600 
118796 



6928 I 70400 

82. 

JT^ /16^>/16^8;872M: 
^12 ^36 6 6 
= .64660, approz. 



18972 I 1680400 



86. 



^[7"^.54^>/l4_8: 

>i8 ^m 6 



74166' 



: ^2861, approz. 



16. 
9 



I 3.87298* 



14. 
9 



3.74166. 



68 



600 
644 



767 



6600 
6869 



7742 



23100 
16484 



77449 



761600 
697041 



67 


500 
469 


744 


3100 
2976 


7481 


12400 
7481 


74826 


1 491900 
448966 



77468 I 6466900 



83. 






y^ _ 4.6904... 
4 



16 4 4 
= 1.1726, approx. 

22. I 4.6904- 
16 



74832 I 4294400 

18 ^ [26"^ V26 ^ 6.09901 . 
72 ^144 12 
s= .42492, approx. 

26. I 6.09001 .• 
26 



12 



86 


600 
616 


929 


8400 
8361 



1009 


10000 
9081 


10189 


91900 
91701 



9380 I 390000 



101980 I 1990000 
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8. 



Art 209. — Page 175. 



1 

1 


l- 
l 


.6y+12y«-83f« l-2y 


8-6y + 4y« 


-6y 

-6.v + 12.y«-8f« 


I 

27:t« 


27jt* + 9aa+l 


27 Jt* 

27jt* + 9aa + l 



6. 



8:r» + 86aay+64jr3f« + 273f«|2* + 8y 
8x» 



12xa+18xy + 9y2 



36xay 
86x«y4-64xy«4>27y« 



64a«-144a32y + 108ax«yS-27xSy* |4a-32y 
64 a« 



48aS.36aj:y+9xSy^ 



— 144a^xy 

^ 144oaTy 4- 108aa«.y« - 27x»y« 



x« 



-40x» + 96x-64 |xa+2x-4 



8jt* + 6x» + 4x« 



6x* 



8a:*+12x»+12xa 
-12xa-24x4-16 



3x*+12x» 
8. 



-24X+16 



-12jt*~48x«+96x-64 
-12x*-48x»4-96x^64 



8y*-8y» + y2 



y»-83f« +63f«-8y-l|y*-y-l 



3y*-6y» + 8ya 



-8y» 

-3.y» + 3.y^- .y« 



8y*-6y« +8y + l 



-8y* + 6y»-8y-l 
-8.y*4-6.y«-8.yl 
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3^ 


-6x*+15jt*-20aH»+16a;a-6x+l 


3jt*~6i» + 4;r2 


-6x« 

-6x« + 12a:*- 8a* • 


3ara-.6ar+l 


8a:*-12aH» 


8a^- 12 a* +16x2. 


-6x+l 


3a:*-12a*+16ara-6a: + 



10. 



8a:« 
8ar« 


-36x* + 42x* + 9x»-21xa-9x-l 


12 a:* -18a* + 9x2 


-36 x« 
-36x6+54x*-27x« 


12a:*-36a* + 27x2 

- 6a* + 9x+l 


-12x* + 36x» 


12x*-36x» + 21x2 + 


9x+l 


-12x*+36x»-21xa-9x-l 



2xa-3x-.l 



11. 



8a8-12 06-54 a* + 59cs«+ 136 aa-76a-126|2oa-a-5 
8a6 



12a*-6a»+a2 



-12a6 

— 12g6+ 6a*— o* 



12a*-12a8+ 3a2 
-30«2+1.6a+25 



12a*-12a«-27a2+16a+25 
12. 



-60a* + 60a» 

-60a* + 60o»+136o2-76o-126 



8-12x + 30x2-26x«+30x*-12x6+8x«|2-x+2xa 
8 



12-6x + x2 



-12x 

— 12x+ 6x2— j4 



12-12X+ 3x2 

12x2-6x«4-4.r* 



12-12x+15x»-6x« + 4x* 
13. 



24x2-24x» 

24x2-24x« + 30x*-12x6 + 8x* 



x«+3x6^-3x*3^2_iiaj8y8^ex2y*+ 12xy6— 8y« j x2+xy— 2^^ 
x« 



3x*+3x85^+x2y2 


3x*y 

3x».v+3x*.y2+a*y8 


3x*+6x»y+3x2y2 

-6.r2„2«6xv»-l-4y* 


-6x*y2«12a*y« 


8x*+6x»i^-3x2y2^xy 


8+4y4 


-6x*.y2-12x«.y«+6x2y4+12xv6-8v« 
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14. 



27a«-64a»6+9o*6«+28a»6«-«a%*-6a6»-^ |3a«-2a6-63 
27a« 



27a*-18a«6+4a»6a 






27a*-86a»H12aa62 
^ Oa86g-H6aft»-f M 



27a4-36a»&+ 3a^+6a6H6* 



-27a*6a+36a»6» 
->27a*W-86o»6«-3a«&*-gaft*-y 
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3. 



29791 I 81 
27 



2700 


2791 


00 




1 
2791 


2791 



97.336 
64 



4.6 



4800 

720 

86 

5566 



33386 



.681472 I .88 
512 



19200 
1920 

64 

21184 



169472 



169472 



1860867 I 128 
1 



900 


860 


GO 




4 
864 


728 


60 


132867 


8 
48200 




1080 




9 




44289 


182867 



1.481644 


1 


300 
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1 
881 
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30 


160644 


2 




86800 




1320 




16 
87636 


160544 



1.14 
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11. 



.00094U92 I .098 
729 



2160 

64 

26524 



21219^ 



212192 



.617781627 | .803 
612 



1920000 
7200 

9 

1927209 



6781627 



6781627 



8.242408 I 2.02 
8 



120000 
1200 

4 

121204 

9. 



242408 
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61478848 t 372 
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2700 


24478 


630 




49 
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23663 
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826848 
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410700 




2220 




4 




412924 


826848 
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10077.696 I 21.6 
8 



1200 


2077 


60 




1 
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60 


816696 


2 
132300 




3780 




36 




136116 


816696 



12. 



116.930169 I 4.89 
64 



4800 


62 930 
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64 
6824 


46692 
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6338169 
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691200 




12960 




81 




704241 


6 338169 
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.031866013 I .317 
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4866 
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1 
2791 


2791 
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2064013 


2 

288300 




6610 




49 




294869 


2064013 
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14. 



17. 



.724160702 | .808 

512 



19200 

2160 

81 

21441 


212160 
192060 


2160 

162 

2376300 

21360 

64 

2397724 


19181702 
10181702 



16. 



1039500.197 I 101.8 
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30000 
300 
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39500 
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300 
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9208107 


8060300 
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16. 
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842700 
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1.817, approx. 
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19. 
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341000 
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61625000 
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84. 

8 



•/T v^7 .1918 ^.« »5 »p ^18 2.6207 



approz. 





7. 1.913, a 
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81 
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6869 
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141000 
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108300 
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1 




108871 
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82120006 
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10944300 





18. 
3 ^27" 
= .8736, approz^ 
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424000 
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1. 



Art. 214.— Page 179. 

16a*-96a:»y + 216iray«-216a{y« + 81y« |4a:«-12xy + 9y« 
16 «* 



8a;a-12xy 



8a:«-24jEy + l 



-96a».y-H44g8y« 



72aay« 
72a:a.va-216gy«-f 81.y* 



V4a:a-12xy + 9y« = 2*-3y. 



x8-4x»+10x«-16j:»+19a*-16j:»+10xa-4x+l | a*-2««+at«-2*+ 1 

3* 



2jt*-2ar« 



-4xT 

-4xM-4a« 



2x*-4:t»+8a:a 



62* 
6a«-12g^+ Oa* 



2a:*-4j:»+6a:a-2a? 



- 4a«+10i:* 

- 4g*+ 8a:*-12a»+ 4a;« 



2x*-4x«+6a:3-4x+l 



2ar*-. 4x»+ 6a« 
2jg4_ 4^^, 6a:g-4x+l 
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«*-2i» + 3aa-2ar + l ^a-x+l 


2aa-x 


-2aH» 
-2:r»+ a:* 


2aa- 


2x+l 2xS 

2xa-2x+l 



x»-&cH16a«+16x»-6fte*-32x»+64xH64x+16 |a*-4a«+&r+4 



2a:*-4jc» 






2x*-&r«+8x 



16x»-64x* 



4-64ra 



2x«-&r>+16x+4 



8a:*-82x» 
8x*-32x» 



+64X+16 
4-64X+16 



a*-4x« 



+ 8x + 4 I xS-2x-2 



2x«-.2x 



-4x» 



2xa-4x-S 



-4xa 

^4x« + 8x+4 



atf-.6aM+16a8-20a«+16a4-6a«+l|a«-8a4 + 8a«-l 



2a9.da« 



-6aM+ 9a» 



2a«— 6a* + 3a2 



6c^ 



2a9-6a« + 0aS*l 



— 2a«+ 6a* 
--2a«jf6a*j-6^+l 



aa«-8as+l 



a6.8a« + daa-.l | o^^l 
a« 



-3a* 
-~3a*4-3aa-l 
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6. 
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64 a* 



16aH»+12x2 


192 x« 
192x6+ 144 X* 


16aH»+ 24x2 + ear 


96 X* 

96x* + 144x» + 36xa 


16x»+24aJ»+12x+l 


16x» + 24xa 

16x« + 24xa + 12x+l 



8x»+12xa + 6x + l |2x+l 
8x« 



12x3 + 6x+l 



12 xa 

12xa + 6x+l 



CHAPTERS XVnL, XIX. -PAGES 179. 181, 182. 245 



CHAPTER XIX. 

Art 219. — Pages 181, 182. 

1. a*=>. 12. ^ya=:y* 

2. 6*=^6». 13. ^n = nK 

3. 2c* = 2Vc. 14. ^c = A 

4. 3am* = 3a^m6. 15. S^m^=BmK 
6. ar*/ = ^aH» ^y2. 16. 4 >» = 4a*. 

6. fJJ=^m^^n^. 17. >4 ^6 = ^*6* 

7. 4a«66 = 4^a"»^6*. 18. V** v^y^ = **y*- 

8. 2c*rf* = 2^c8^da. 19. 6y/m^ ^n'= 6m^n\ 

9. 6y*«*=6^y4v«®- 20. 2a;j/x «/y« = 2aa:nyn. 

10. aft* c* rf* = a ^6 ^c* y/cT, 21. 9* = (^^9)6 = 3» = 243. 

11. ^a:«=A 22. 27*= (^7)* = 3* = 81, 

23. 36*=(V36)8 = 68=216. 

24. 16*= (^16)6 = 26 = 32. 

26. (-27)*=(^jC:27)6=(-3)6 = -243. 

26. (- 32)* = ( ^{/=r32)* = (- 2)* = 16. 

27. 64*=(,J/64)7 = 27=128. 

28. (-216)*=(v^:r2l6)4=(-6)*=1296: 
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Art 223. — Page 1^3. 



1. ^,-.=^ 



2. 



«-!«* = ^ 



8. ««!•-* = 2^. 



,-*=*£. 



4. ixg' 



S. o-»fc-t=-L. 



6. 


6* 


7. 






8. 


--'--•^ji- 


9. 




10. 


2«-«»-«- ^ . 



11. 8x *« * = -#-• 

12. a-H"*c"*=-J 

13. - = x-K 

X 

14. ^=a«*-». 

15. A = 8A 

16. JL=d. 

2.* « 



17. ^^=8c,-V 



8c 

18. ^=„»c-id-i. 
ed* 

19. 

ao. 

SI. 



6a« 6aa6-ic-« 


26c« 


2 


a» 


_„.,-»,-* 


2xV 


2 


Sx 


3m*ii*T 



22. 2^ = ^. 

3 8*-a 

3x* - 

23. ^-^ = - 



24. ^• = A. 



25. 



2 2x» 

2c"*^ 2 
^ 6c* 



26. 3a 



;* = • 



27. 



6a-2c 



a^ft^c 



.*«-! 






80. 



3cs 



ry"*«« 



3ii»6*c« 



CHAPTER XIX. — PAGES 183, IM, 185. ^7 

Art 224. — Pages 184, 185. 

1. a*Xa-^ = <;fi'^=za*. 6. 2x*Xar"* = 2x*"* = 2:c. 

2. a«Xa-» = a«-« = aP = l. 6. 3aXa'"* = 3a*"* = 8a* 

3. x-ix «-* = *-!-* = *-•. 7. 6c-«x8c"*=16c"'^ = 16c~l 

4. ji*Xii"* = n*~* = n*. 8. a«X^aa=a«Xa*=a^=a^. 



9. ar-^X '$'*■• = «'^Xx" 



10. jii«X^ = ««X4m"* = 4m^"* = 4m*. 

11. 2c"'x8a^c« = 2c"'x3ac*=6ac"*'^*=eac**. 

12. 2a-«6*Xa6-i = 2a-»+i6*"^ = 2a-«6"*. 

18. :^-*xf^ = ^:!V^ = |- 

14. ^a:X6Var-» = x*X6x"*-6x*"* = 6a:"* 

16. -i-X-^ = a"*62x3a«6-* = 3a"*n'"* = 3aM. 

17. 

o2-2 + a-« 
aS + 2 + a-« 

a*-2aa + l 

2aa-4 + 2a-« 

l-2a-« + a-* 



+ a-* 



19. 






x-»-x-i + x 


-*-l 




x-* + l 






x-l -x~i + x 


■i-x-* 




r-i-x- 


■* + x-*- 


.1 



-1 



18- ao. 

r 
x-» + 2x-« 



a* + aM + x* x-«.2x-i + 1.2x 



a»-x* 








a*x* 


.x» 



x-«-2x-*+ x->-2x-a 

2x-*-4x-« + 2x-a-4x-^ 

,-6 .3x-» -4x1 



-x« 
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21. 

6a*6S + 2aS6 + 2a 

18aS6S-6a6+ 6 

eab" 2 + 2a-i6-i 
6-2a-i6-i + 2o-^-« 

18a«6« +10 +2o-«6-« 



2x*-3x*-4 + «"* 
8x^ + x-2g^ 

6*a-9:t*-12:t* + 8ap 

2:t*- 8x*-4x+ ** 
- 4x* + 6x+8x*-2g^ 

6xa-7x*-19x* + 6x + 9x*-2x* 

23. 

x-»y« — x-«y — 2x-l 
2xay-i + 2x»y-«-4x*y-« 

2x-iy — 2— 4xy-i 

2- 2xy-i-4xay-« 
- 4xy-i + 4xay-« + 8x»y-« 

2x-iy -lOxy-i +8x»y-» 



24. 

a'x-* + 2 + a-*x* 
2a"*x*-4o"*x* + 2o-«x^ 

2 + 4a~'x* + 2a"*x* 

-4a"'x*-8o"*x*-4a-«x* 
2a"*x* + 4a-«x* + 2o"*x« 

2 -4a~*x* +2a"*x» 



CHAPTER XIX, — PAGES 185, 186. 
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2Sl 






-6d*6-i- 



2 + 4a h 



18a6-a 






Art. 225. --Pages 180. 186. 



1. ^=oa+i = fl*. 



2. ^ = a^~9^a-K 



a^=aM^,-il 



4. = a ^ ^ = o*^. 






T. ^.^ = ,*. 






i ^ ' ^ nt ^ 



= tM '' =1 



8. 



15 g 



16o _JL «l 



3«-ii 



*" 



a «f:l4^2.-i-iJH 




-2x-^y 



H 



a^ + a*&* + 5* 



-nj. 


_a*»» 






ahK 


-b 



12. 

o-«+l 


»-^ + l 


o-a + o"* 


.-*-«-^l 


-a-*- 
-<,-». 






«-* + ! 
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13. 



*-«-6:t-i-4e-40:t 

-10 
-10-40 a: 



^ + 4 



:t-i-9-10x 



14. 






r*-x-Ux-*-i 



x-»+l 



.-*-x-» + x-»-l 



16. 



m — 8m*fi* + 3m' n* — n 
m— nrtf 






.*-»* 



m*-2jii*ii* + ii* 



n*)!* — n 



16. 



17. 



r-«.y-»+x''.y 



x-»y-»-3x-*y-T+ x-''y-» 
x-»y*+ x-*.y-«— x-»y-T , ^ ^ 

— ar-*y-« — 2x-*y-7 + ar-7y-» 

— x"*y"*— x"*y~^ + x"*y" * 



4« 



x-*y" 



- x-»y-T-x-6y-» + x-»y- 



- x-»tf-T-j 



-8+_£2£l 



o + a* 6* + 6 


J-ah^ + bi 


a-a^b^ + ah^ 


J + ah^ + l>i 



a* 6^ + 6 



a***- 


.ahi + 


M 









CHAPTEE XDC. — PAGES 180, 187, 188. 
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1& 



nrU.'^ 




111-1 + m 3„-i^^-i„_a 


ni^* + m-l 


in"*-n-i + m*r.-a 






_™-i„-. 








Art 227.- 


-Page 187. 


1. (aa)-» = a'». 


1 


10. C^y-«)-« = (y-*)-« = y». 


3. («=)^ = fl^. 




"•(^)^ = (»-)* = a-- 


^ cr*)V.rt 




2n a £h ff 

12. C^«) ^^^T'-i^^-*^ 


B. (^'iyt = ^K 
7. (a*)*=a* 







8- {v*)"*=(^*r*=«~*- 



16. ^t(«^'**)»]=:/[:r->] = «-*. 

1 - * **-ji I ^ 

16. (a "-)«-* = » " ' — = «'". 



Art 229. — Pages 188, ISa 

■ "V 4ii,» \ It i 
5. 'Vb«ii*=8w*»*. t 



'*' 2*^* 
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9ar-* 



6x a-2*-i 



-12x-» 
-12ar-» + 4:r-« 



6*2-4x1-1 



-6ar-« 

-6x-« + 4x-i + l 



4x» 
4x* 


+ 4x* 


-16a»-8**+l«** 


4x» + , 


4.* 

4x*+ *• 


4»*+2* 


-4x* 


-16i«-8x* + iax* 



2x* + *-4«* 



10. 



o»6"*-4a*6"* + 6-4a-*6* + a-»6* 



aH 



•J 



2a*6"*-2 



-4aV* 
-4a*6"* + 4 



o*6"*-2 + o"*6* 



8a*6""*-4 + a"*6* 



2-4o"*6^4'g-»6* 



11. v^ = a*6* 



I. \-8x-*y* = -2x"'*y* 



12. If — »x-*y 
16. 



13. \27wa„-^ = 3„|l„-A 
•^64 X* 4x* 



14. 



8y-a-12y"'V^ + 6y"*-y"* 
8.v-« 



2y"'-y"* 



12y"*-6y"* + y-i 



-12y"^ 



CHAPTER XIX.— PAGES 188, 1«9. 
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16. 





+ 33x*-63x+66x*-86x* + 8x* 


x*-3x* + S 


3ar*-9a:* + 9x* 


-9x* 

-9x' + 27x*-27* 




8x*-18x* + 27x* 

6x*-18x* + 4x 


6x*-86ar 


8x*-18x* + 33x*-18x* + 4x 


6x*-36x + 66x*- 


.86** + 8x* 



17. a«-»+2»o2"+r-«»a*=a*», 

lo. — TT- — = — rz = x*^"*. 



19. (x«) -* -f- (x-«) -* = X-"* -i- x^ = a:-"*-"* = x-**. 

20. [a:««-«>x*'-«*]«-*=[x«*-*»*+*']«-* = x •-* =x«-*. 

21. (^ Y-^ f^T' ^ ^"'^" ■*■ ("*)*■'= ^"^ -^ o"^— "= a^-^+^= aF» 

-L _^ _i- _L <^~** g a+6 _a_ 

22. [(x«-*)" •]»+» = [(x— ») • ]«+»=[x« ]«+* = X. 

o« x^ (g* ■> X*) - X* Co"^ - x"*) o^ X* - X - a"*x* + X 



2(a* + x*)(o*-x*) 

_ x*a"*(o-x) _ x^ 
2(«-x) 2/ 



2(o-x) 



24. 



a-6 






25 (1 - o^x^)« + (x^ + o*)« 1 - 2a^x^ + gx + x + 2o^x^ + < 
l-.o*x* + a*(a* + x*) 



l-o*x* + a + a*x* 



_ l + g4'X + flx ^ (l + a)(l.f x) ^.^ ^ 
1 + 1 + a 
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26. (4*»-8x)(a« + l)"* + 8x(a^+l)*=^^5^^li^ +8*(*a+l)* 

(^+1)* 
_ 4a*-8g + 8x(xa+l) , 4x»-8ar + 8g» + 8j _ 7g» 

l-8x + x« 

multiplying each term by (1 — 8x + x*)* 
^ l-8x-t-x»-x(x-8) _ l-3x+xa-xg + 8x 

(l-8x + xa)* (l-8x + xa)* 

= i=(l-8x + xa)"* 

(l-8x + xa)* 

gg mCx^^+Cm + y)""^] i» + 2x 

2 [x* + (w + x)*] 2 x*(w + x)* 

Lx^ (m + x)^J ^ m + 2x 
2[x*+(m + x)*] 2x*(m+x)* 
^ (m + x)Ux* 

x*(m + ar)^ ^ m + 2x 
2[x*+(»H.x)*] 2x*(m + x)* 
_ m . m-f 2x _ 2m + 2x 

2x* (m + x)* 2 X* (m + x)* 2x* (« + a?)* 
^ w + X ^ (m -f x)^ 
x*(m + x)* X* 

29. xa+Cl+(l + xg)*]g _ xa + l + 2(l + x«)*+(l + g^ 
2[l + (l + xa)*] 2[l+(l + xa)*] 

_ 2(l + xa)* + 2(l + J:^) _ (l + ara)*+(l + xa) 
2[l+(l + x3)*] l+(l + xa)* 

l+(l + xa)* 



GHAFtERS XIX^ XX. — PAGES 189, 191, 192. 255 



CHAPTER XX. 

Art 235. — Page 191. 

8. ^6=^5« = 6*=6*= V6- 4. ^ = ^ = 2* = 2*=^. 
3. ^=^ = 3* = 3* = ^. 6. lJ/^7=^»=3* = 8* = ^ 

6. 2^^100 = ^W = 10* = 10* = ^10. 

7. 1{/81 = ^* = 3* = 3*= VS. 

8. ^J/64=lJ/2« = 2* = 2*= V2. 

9. v^26F= \/^(6^= (Sx^)* = (5*8)* = v^65. 

10. v^^^ = \^^a)^ = (2a)* = (2o)* = V2a, 

11. \^49mV = v'(7j»«n8)2 = (7 ^an*)* = (7 m«n«)* = V7S5«. 

12. v^l26a«6»= v^(6a6«)» = (6a6»)* = (6a6»)* = VSoP. 

13. *V5^ = *\^p2)^==(a!A)^=(a6«)«=\/5P. 

Art. 236. — Page 192. 

3. V50=>/263<2 = 6V2. 

4. 8V24 = 3V43r6 = 3x2V8 = 6V«. 

5. V72= V^X2 = 6V2. 

6. V820=\^64x6 = 4^5. 

7. 2V80 = 2v'l63<5 = 2x2^6 = 4^6. 

8. \/^flW== Vi9SaP3<2^=7a6V5^. 

9. v^81ar*y«= v^27:f»y« X3:t = 8xy \^. 

10. 7 V03a*66c» = 7 VOo^ft^c* X 76= 7 x8a«6ac« V76 = 21o«6«c«>/76. 

11. \/250xV«^ = v'126y»2« X 2 A = 6y«a v^2^. 

12. V26a*y*-50x*y«= V26a:ay«X(*y»-2xay) = 6xyVarya-2x«y. 
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13. v^54a*6»+135a«M= v^27a«6»X(2a62+56) = 3a6v^2a6a+56. 

= V(* + y)* X (X - y) = (ar + y) V^^^. 



16. Vax^-eax + da = V(jc3-6a:+ 0) Xa= (x -8) V«- 

16. V20a:a + 60ar + 46= V(4xa+12x + 9)x6=(2:t + 3)V5. 

17. V8m«-64m2|i + 24Swn2= V(m« - 18 wn + 81 fi^) X8« 

= (m — 9)i) V8m. 



\8a* \ 16a» \16a^ 4^8 V 14 oar. 

28. ^/~^^~ = ^p(^^^ = J~^~Xa(a + x) 
\4(a + ar) \ 4(a + x)^ \4(a + a:)a^ ^ ^ ^ 

2(a + ar) 
' a9-62\ ft8 oa-6«\ ft* 

a2-62\ ft* fl2-62'^ fta 



CHAPTER XX. — PAGES 192, 193, 194. 257 

Art. 237. — Page 193. 

2. 3V5= V9>r5= V45. 4. 8 ^ = ^J^STx^ = ^62. 

3. 2 ^7= \^'83<T= ^66. 6. 4^6= \''64ir6= ,5/820. 



6. 4V6^= Vl6x6a6= VSO^ 

8. 6a v^2^= \^126a8 X23ra= v^260a»a«. 

9. 3wn»A/'^= A/81m*«w x ?^= v^S^K". 

If 27 ^ 27 

11. (i+.)^^ri=^^ 

= V2(l + jr)-(l + ar)a= V2 + 2ar-l-2z-.xa=\/rr^. 

12. l+«.SE£=./a±iSIES=./|Ti 

l-o\l + a \(l-a)»(l + a) \l-a 



-4g* + 4ja-l 



Art 238. — Pages 194, 195. 

3. v^7+ V12= V93<^+ vTx3 = 3v3 + 2v^=5V8. 

4. v^+ v^=>^^iS"x^+ v'^3<6 = 4v^ + 8VO = 7VO. 

5. V180-V45= V§63<5-\/9x6 = 6V5-3V6 = 8\/6. 

6. ^162-^48= v^7ir6-v^8x6 = 8^-2^=^. 



7. V128+ v^8+ V50= V64X2+ ViiEx2+ V26X2 
= 8 v^ -*- 7 v^+ 6 V2 = 20 V2. 
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= (2a + 36) V^- 

10. V76+ V48-v^5== v^6x3+ VISITS -Vl93<6 

= 6^8 + 4^8-7 ^6 = ^^8-7^6. 

11. ^6+^64+^128=\^'8x2+\^fx2+\^Bi3<2 

= 2^ + 8^ + 4^ = 9^. 

= 1^ + 1^ + 1^18 = 1^ + 1^8. 

= 7y9^-v'§6x8-24^ix8-27^ix8 

= 2lV8-6v8-^V8-fv« 
= 2lV3-6V8-4v''-8V8 = 9V8. 
16. v^7a9+ v'75o»+(o-86)V5o 



= V96» X 8o + V26o« X 3o + (a — 85)V3o 
= 8iVSo + 6oV5o+(o — 36)V8o 
= (86 + 6a + o — 8 6) -v/Sa = 6a VSa. 



17. V9o» + 18o«6- V4oi» + 86' = V9a«(a + 26) - V44»(o + 26) 
= 8o«v'o + 26-26»>/o + 26=(8a»-26»)Vo + 26, 



^ CHAPTER XX. ~ PAGES 19i, 196. 259 

18. ^ + 6^64-^50-^92 

= v^8xl + 6v^Wx2- -^126X2- V^64X3 
= 2^+16^-6^-4^ = 10^-2^ 



19. V28o% - 28 oa: + 7 a: — VTo^x + 42 aar + 63 ar 



= V(4a2-4a+l)x7x-V(aa + 6a + 9)x7* 

= (2a-l)V7l-(a + 3)V7l? 

= (2a-l-a-3)V7^=(a-4)V7*. 

\a: + y ^ \a:-^ x^ — y^ ^ 

- :, JZEZ+ « JZEZ-.Ltz^ v;j— 5 

ar + y- ar-y ar^-y^ 

= -^zy Vxa:-ya 

ar^ — ary + ary + y2 — 3y3 + j:a , 

= iaiya ^^^^V^^ 

2a^-2y2 ,-- , 

Art. 239. — Pages 195, 196. 

2. ^ = 2* = 2*=^a=^4. 
^ = 3* = 8*=^3«=^27. 

3. V^ = 6* = 6*=^5«=^26. 
^4 = 4* = 4*=^42=^6. 
^3 = 3* = 8*=^2=^. 

4. ^6 = 6* = 6^=?J^6*=»/826. 
yJ/6= 6^=6*= lj/d«= ^16. 

yi= 7*= 7*= ^7^= ^49. 

6. v^ = (2 a)* = (2o) A = V(2a)^ = y/d23^. 
y/U = (36)* = (36) A = \/(36)8 = 'v/276». 
4^= (4 c)* = (4c)A = ?^(4^8 = 1^/64?. 
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6. \^=(xy)*=(xy)A=^t^O^=^!^. 
^ = (y,)* = (yz) A = ^y(^ = ^J/py. 
^= («r)* = («r)* = V(^=\/?^. 

8. ^ = 2* = 2A=?{/2«=?t^. 10. V3 = 3*=3A=i}/36=l{/729. 

^ = 3* = 3A=lJ^«=ie/^7. ^4 = 4* = 4A=?J/4* = lJ/266. 

/. ^ is greater than A^. i a 

^ = 7*= 7^= l{/7«= »^343. 

9. 4^ = 8*=8A=«^=»/243. ,.. ^igthegreate8t,^7i8next 
^6 = 5^= 5^ = *^6« = ^26. ^ magnitude, and <j/4 is the least 
.*• -^6 is greater than -(/S. 

Art. 240. — Pages 196-19a 
3. V«XV^= V252=\/363<7 = 6V7. 



4. 6Vl0x3V16=16Vl60 = 16v^6x6=16x5V6=76V0. 

6. 2 v^x6\/l5^=10Vi6^=10V9«2x6= 10x3x^5 = 30 arV6. 

6. ^5^X v^^S^= V^^[«Pca= v^a«x6*ci=a^JW2. 

7. |^2x|^ = |x|.J/^ = |v^8><3 = lx2^=^. 

8. ^ = 2* = 2^=1J/16; ^3 = 3* = 3^^=l{/27. 

.-. ^X^=iJ/16x'^7=^432. 

9. V^=(air)*=(ax)*=\^^8^; v^= (6x)*= (6ar)*= \/p?. 

10. \^4^=(4a2)*=(4o2)*=vl6^*; \/2^= (2a)*= (2a)*= ^5^5^. 
/. v^i^ X V2i= y/Wa^ X v^So* = v/i28a7 = v^64a« x 2o 
= 2ttv^. 
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.-. 4^X8V2 = 4^X81{/32=12M^88. 

12. v^ X \/y^ X v^^= v^5«y^« = (ary«)* = (jtyz)^ = VS^. 

13. V8 = 3*=8*=^7; ^ = 2* = 2*=^4; 

••" V8X^X-yj=^7x^4x^^ = ^(27x4xl) = ^. 

14. ^J^=(2a:)*=(2x)*=v^83; \^=(3ar)*=(32?)A='^/5i3?; 

= ;y(8x» X 243x« X 2^) = ^t/72P. 



17. 



V'ar-2 2^0-3^6 

y/X+B 4^0+ V^ 

ar-.2Vr 8a-12Va6 

8V^-6 2V^-36 



*+ ya?-6. 8a-10Va6-36 

21. 

la y/X^y/y+y/Z 

10 — 6vl0 Vxy — y+ Vy« 



4-6vl0 ar -y + 2v^-; 



19. Vx + T-2V^ 

iVSx 

V3^-12 



2VX+ V8 2(x + l)-4v^+5 

2x-8V8x Vx2 + ar-2x 



x + 2 — 3Va:2 + x-2x 



2x-7V3x-12 =2-3VF+x 
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V2+ V8+ V5 




2 — y« + ^0 
-8+ V6 
6 + ^0- 





24. 

8^6-2^6+ v^ 
6^5 + 4^6-2^7 

90-12V30 + 6V86 
-48 + 12^80 +4V42 

-14 -6^36 + 4^42 



+ 2^10 



28 



4 8V42 



35. 

8^8+10^2-8^6 
4V8- 6V2-** yS 

06 + 40v6-12vl6 
-100-40V6 +16V10 

16 - 8^16-10^10 

""u -20V15+ 6vl0 

26. (2V8-8)«= 12-12^8 + 9 = 21-12^8. 

27. (8V8 + 6^8)2 = 72 + 80^24+76 = 147 + 80\/4x6 =147 + 60^6* 



28. (vT^raa + a)a=l-a« + 2aVl-oa + aa=l + 2aVl-a«. 



(Vo+T- Vo^)« = o + 6 — 2Va2-6» + o — 6 = 2a— 2Va2— fta. 



30. (\/S?+l + :c)(V3+l-a?) = *«+l-*«=l. 



2. 



31. (V3n^+vTiri)(vT+i-V;?^n) = 3r + i-(x-i) = 

32. (8\^7+l + 2V87:n)(3V^irp5 - 2 V8a: - 1) 

= 9(2* + 6)-4(3x-l) = 18x + 46-12x + 4 = 6x + 49. 



Art. 241. — Page 199. 



Vl08 



V8 



= V18=V9><2 = 8V2. 



= v^63 = 6c. 



4. i^={^S = a^. 



5. V0 = 6* = 6*=^16. 
^ = 8* = 3*=^. 



V6 ^ \/216 
^3 ^ 



= ,{/24. 



6. ^18 = 18* = 18*=,}/324. 

V6 =6* = 6*=V216. 
. \^18^ >/324 ^ •'324^ •iS 
v^ ^16 \216 \2' 
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7. ^=r2* = 2*=^16; 8. ^2 = 12* = 12* =^728. 

^ = 3* = 8^= ^5/248. •/2 = 2*= 2*= ^2. 

' ' ^ ^243 'V243* " </2 ?{/82 ^ ' 

9. v^=(4a)*=(4a)A= 5^2665*. r o c o fv ^ K 

^^=(2a)t=(2a)A=lJ/g;?. ': H ^ - |!^ - £ 

•• ^ . • ! — = Vo^O. C' ^ ^-, r*. ,-, r^. 

'J^ 'J's^ |; a i; i< - -■• 

■ § 1^ ^ 1; « 



••- c c 






-:~ "o » Cl- 



io. >^3^= (3a%)*= (3<i»^)*= v^248oM6ft. 
v^6^«^= (6o«62)*= (6o«62)*= v^216a»6». 

11. v^l2:c»yV= (12:c«ya«*)*= (12:c«yV)A= ^144a*y*«% ^ | J - -m ^ I > 

^{/^]^=(2a:a5^««)*=(2««yz«)A = lJ/a?^. ^; g g ^"^^ S 1 ' 



qJ S o S .^ ^ "^ 
Art. 242— Pages 199, 200. -c o c Si. c» ^13 3 as 



3. (^6)«=^26. 4. (^)«=V7. 

6. (v^^)«= v^5w?= y/a^a^xa^^f^xy/c^. 

6. (^18)»= V18=>^^X2 = 3V2. 7. (v^flrr6)*= VST^. 

8. (4v^)« = 64V57P = 64V'9^><3^=64x3arV3^=192arV3^ 

9. (^32)«=,{/32= ^Jl63<2 = 2^. 

10. (3a ^5^)* = 81a* v^Px* = 81a* y/lfis* X 6ar = 81a* X 6ar ^ 

= 81a*6jp^5^. 

11. (3v^4fl?66}a = 9v^24a*6» = 9\^8a«68x3a6=' = 9x2a6^3aP 

= 18a6v''8aP. 

14. v(V2) = v^- 1^- ^(V8a) = v^. 

16. |/(vl26)=V6. 17. v^(v^27^=v^. 



KEY TO ACADEMIC ALGEBRA. 

18. v^(\^5T6) = v^'STfr. 19. V(v'a:a-.2x+l) = ^{/F=l. 

20. ^(8 V8) = v^CV'Oxl) = ^(V27) = VS. 

21. v^(v''?p) = v^iV". 

22. ^(4 V2) = v^(Vl6><2) = ^( V32) = V2. 

Art. 243. --Page 201. 

2 j^^ 8V2 _8V2 3 1 ^ v^2 ^v^2^\/2 

* y/2 V2V2 2 ' ' ^4 |/4^ ^8 2 ' 

4. 2^ ^ 2xV6^ ^ 2jrV6^ ^ 2 .^/g— 
a 1 _ y/2^ ^ ^^^^.=-L^{^2^. 



7. 



2c ^ 2cv^3^ ^ 2c-^8^ ^ 2c-^8^ 



Art 244. — Page 202. 

J. 4 _ 4(8- V2) ^ 4(8-V2) ^ 12-4V2 
8+V2 (3+V2)(8-V2) 9-2 7 

4 4-V8 _ C4-V3)C2+V8) _ 8 + 2V8-3 ^g ^^ 

g V2-V8 ^ (V2-V8)' ^ 2-2>/6 + 8 ^ 6-2V6 

* >/2+v^ (V2+ v^)(V2- V3) 2-8 -1 

= 2^6-6. 

« 2V6+V2 ^ (2V6+V2)(\/6+8V2) ^ 10+7VlO + 6 
Vfi-3V2 (V^-8V2)(V6 + 8V2) 6-18 

_ 16 + 7\/lO 
13 



CQAPTER XX. — PAGES 200, 201, 202. 
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t— Vg _ (g— \/ar)g _ o« — 2oVg + : 



a + v^ar (o + y'a:) (a — v'*) 



a^ — x 



VSTi-i (VSTi-i)(V5Ti + i) a + i-i 



a 



10. 



Va? + 2— Vg _ CVar-t-2— Vary 

Var + 2 + Vx (Va: + 2 + Var)( Vx + 2 - Vx) 



_ x-t-2 — 2Va:^ + 2x + x _ 2x-i-2 — 2V^T2x 
X+2-X 2 

= x + l- Vxa + 2x. 



11. 



o- VSaZa 



(g ^ V^^^)a 



aa-(aa-l) 



12. 



x+v^azr4_ Cx+>/?^^)» 



^ xa + 2xVSa^^ + xa-4 ^ 2xa--4 + 2x\/^a^l4 
_ xa-2 + xV^^:4 



13. 



(Vo + x+ Vo~x)« 



Va + X + Vo — X 

Va + X — Va — X ( Va + x — . Va — x) ( Va + x + Va — x) 

_ o + X + 2 Va' — ^■t-a-x _ 2a + 2 Va^^^ _ a + Va^ - x^ 
a + x— (a— x) 2x x 



14. 



(VSsnri^ V5gTi)« 






^ g2^1,2V^*^n + a«+1 ^ 2aa~2V^*^ ^ /-j-^ a 
aa-l-(a«+l) -2 
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Art. 245.-.Peige203. 



8 ^ 8CV2 + I) 
V2-1 (V2-1)(V2 + 1) 



_ 3V2-i-3 _ 

2-1 
= 3x1.4142. 
= 4J2426... + 3 
= 7.243, approximately. 



' = 3V2 + 3 
+ 3 



8 7 _ 7v^8 ^7v^3^7v^8 
^ ^^ ^7 3 
_7x 1.4422... 



3 
. 10.0954. 
8 



= 8.366, approximately. 



(V8- V2)« 



2. I 1.4142 . 



24 


100 
06 


281 


400 
281 


2824 


11000 
11206 



28282 I 60400 



8. I 1.4422 . 
1 



800 


2000 


120 




16 
436 


1744 


120 


256000 


32 




58800 




1680 




16 




60406 


241984 


1680 


14016000 > 


32 




6220800 




8640 




4 




6220444 


12468888 


8640 


1557112000 


8 




623800200 





y3->/2 ^ 

= 5-2x2.4494... 

= 5-4.8088... 

= .101, approximately. 



2.4404.. 



44 


200 
176- 


484 


2400 
1036 


4880 


46400 
44001 



48084 1 230000 



CHAPTER XX.-PAGBS 203, W. 267 



8^5 + 2^3 (3V6 + 2v8)(3v'6-2V8) 

^ 80-^7>/l5 + 6 _ 86-7>/lg 

46-12 33 

^ 86- 27.1103. » 

33 
s J269f approzimstiely. 



16. 3.8729 
9 


68 ( 


500 
S44 


767 


6600 
6369 


7742 


23100 
16484 



77449 1 761600 



Art 249.-^Pag« 205. 
3. 4V=^,x2\/=^==4V3V^x2V2V=l = 8V6(Vin:)«=-8Va 

6. -3V^x4V:T=-3VoV^Tx4V6V^n: 
= - 12Va6( V^)a = 12 VoS. 

6. vC:^xV=TxV=T=V3vCrrx2V:rTxV6vCT 

= 2Vl6( V^)« = - 2>/l6V=n^= - 2\/;^16. 

7. (l-.2Vm)(3+vCT) = 8^6vCnr-2(V:ri)« 

- 3 _6vCrT+ 2 = 6 - 6V^^. 

8. (4+ Vi:7)(8-2V=r7) = (4+ v'7V=n^)X2(4-.v'7'/rr) 

= 2[16 - 7( V^2] = 2(16 + 7) = 46. 

9. (2vc:3-3v:r2)(4V^;r3+6Vir2) 

= (2 V3 V^T- 8V2 V^) x2(2V3V=rr+ 3V2 V^) 
= 2[12( VI=T)« - 18 iV^)^2 = K- 12 + 18) = 12. 

10. V^xV=^x V=^x V^^^ 

= v^x3V=Tx4Vin:x6V^=60(V=n:)*=6o. 

11. (2-V=^)«=4-4V::::3+(V^2==4-4vc:3---3==i--.4V:ra 

12. (\/:^+2vC:2)a=(V3V:rT + 2V2Viri)a 

= -3-.4v6-8 = -U-4v6. 

13. (1 + V=T) (1 - V=T) = 1 « ( vCrT)a = 1 - (- 1) = 1 + 1 = 2. 

14. (o+ V^)(a- V=r6) = aa-(V:r6)2=:aa-(-6)=a^ + 6. 
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16. (xVirj+yV=:7)(xV=:7-yv^)==a:«(V=rx)«^y«(V::7)« 

1& (1+ v:rr)a+(i-.v':rT)« 

= 1 + 2 vcrr+ ( vcri)« + 1 - 2\/^ + ( V^)« 
= i-.i + i-i=o. 



Art. 256. — Page 208. 
1. V12 + 2V86= V7 + 2V86 + 6= V^ + V^. 



2. V7-2vl2= V4-2Vl2 + 8= V4-v^==2-V8. 



3. V9 + 2V3= >/8 + 2V8+l= V8+ v^ = 2v^+l. 



4. V«-4V5= V9-2V20= ^6-^2^20 + 4= ^6- V'^= V5-2. 



6. Vl6 + 6v7^Vl6 + 2\/fx7=V9 + 2V'63 + 7 

6. V8-V^ = V8-2Vl6=V6-2vl6 + 3=V6-V3. 



7. V16 + 4Vl4=Vl6 + 2vTxl4 = V8 + 2V66 + 7 

8. V12-V108= V12-2V27=V9-2V27 + 3=V9-V8=3-V3 

9. V20-6vl2=V20-V300=V20-2V76 = Vl6-2V75+6 



10. V14 + 3 V20 = V14 + vl80 = Vl4 + 2^46 = V9 + 2^45 + 5 

=V9+ Vfi = 3 + V6. 

11. V23+ V360= V23 + 2V90= V18+2V90 + 6 

= V18+ V^ = 8V2+ V'^- 
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12. V24-2V«3 = V21-2V63 + 8=V21-V8. 



13. V33 + 20V2= V88 + 2\/i00x2= V33 + 2V200 

=V26 + 2V200 + 8= V26+ V8 = 6 + 2V2. 

14. V47-6V10= V47-2V80= V45-2V00 + 2= V46- V2 

= 8v'5- v^. 



16. V67 - 7 V72 = V67 - ViOxfl = V67 - 2 V49 X 18 
= V49-2VI93<18+18 = V4®-V18 = 7-8V2. 



16. V2 III — 2 Vm-i - n2 = Vm + n — 2 V(m + n) (m ^n) + m — ii 

17. V2a + x + 2Vaa+ax~ Va + x+2V(a+x)o + a=Va + x+Va. 

Art 257. — Pages 209, 210. 



^6x-l-.2= 1 


6. V4x + 8= 8 


V6x-1= 3 


4x + 3 = 27 


6x-l= 9 


4x = 24 


6x=10 


x= 6 


x= 2 






6. V4x3-19-.2x = -l 


6=\^ + 8 


V4xa-19 = 2x-.l 


2=^^S1? 


4x«-.19 = 4x«-4x + l 


2x=8 


4x = 20 


x = 4 


x = 5 



7. Vx2-3x + 6 = 2-x 

xa-8x + 6 = 4-4x + «* 
x=-2 

a v^x«-6x a-x + 2 = 

\^x«-6xa = x-2 
x«-6x« = x«-6xa+12x-8 
12x = 8 



2T0 
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9. Vx+ Vx+6 = 6 

Var+6 = 6 - V^ 
a: + 6 = 26-10v'af+« 
10^3?= 20 
V^x = 2 
x = 4 



11. 



18. 



18. 



14. 



Vx-32=16- V^ 
X- 82= 256-32 Var+^ 
82^3? = 288 
V^ = 9 
x = 81 



vm-vsTi2=-8 



Vx--8 + 3= Vx+12 

«-8 + 6Vx-8 + = ar+12 

6 VJ^ = 6 

VJ^^=1 

x-8 = l 

x = 4 



/2x-7 + V2x + 9 = 8 



V2x->-9=a8-V8x -7 
2£+9 = 64 - 16V2^^ + 2x-7 
16\^x^ = 48 
\/2^r^ = 3 
2x-7=9 
x = 8 



V8x-t-10 -"V8x + 26 = - 8 

V3x+10 + 3= V8x-t-26 
«x + 10 + 6 V3FflO + 9 = 3x + 26 
6 V3x+10 = 6 
V8x+10=l 
8x+10=l 

T = -8 



V(x-a)« + 2a6 + 6»=x-o + 6 
x«-2ax + a« + 2a6 + 62 = x»+oa + 62-2ax + 26x-2a6 

26x = 4a6 
x = 2a 



15. Vxa-8x + 6-Vxa-Dx-2=rl 



Vxg-8xT6 -l= Vxa-6x-2 
x«-8x+6-2Vx^ -3xT6+l = xa-5x-2 
- 2>/x»j-3xjf6 = - 2x - 8 
>/xa-3x+6 = x + 4 
xa-3x + 6 = xa + 8x + 16 
-llx=ll 
x = -l 
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16. Var-V*^=-4- 
Clearing of fractions, 

ar-2 = V3-85 
a!«-4j: + 4 = x«-3x 

17. v5^1 + Vi+4 = ViIT5 I I '^ ' ^ 
x-l + 2V?T37^1+£+4 = 4x + 6 ^/ 

, 2 Va:g + 8g-4 = 2ar + 2 
Va^» + 3ar — 4=xf 1 
«a + 3ar-4 = a:a + 2a? + l 






18. Vara ■>- 4g 4-12 + Va:3- 12x^^^20 = 8 



8 - Vxa+77+12 = VJaZTigT^rao 



64--16Vxi^-t-4x+12 + ara + 4g+12 = x3_i2ar^20 
- 16 V^T4xTl2 = - 16 X - 96 
\/x3 + 4x+12 = x + 6 
x* + 4 X + 12 = x« + 12 X + 36 
-.8x = 24 
» = -3 



Vx-8 ^ Vx^4 

«-2v'af-8 = x + 3v'« 
— 6V* = — 26 
V^ = 6 
X;=:26 



91 



20. VffJ+ V8x+13=. ^ 

V3X+13 

Clearing of fractionB, 

V9xg + 39x + 3x + 13 = 91 

V9xa+39x=78-3x 
9x8 + 39x = 6084 -468x + 9x8 
507x = 6084 
x=12 



272 
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VxTl + Va: — 2= V4x — 8 
x+l + 2Va;^-x- ^2 + x-2 = 4x-8 
2\/^^£^ = 2x-2 
V««-x-2 = x-l 
;e«-*x-2 = xS^2x+1 
x = 3 



Clearing of fractions. 



Vx2 + ax + x_+o = 2a 

V^"+ax==o — X 
x« + ax=a8 — 2ax + 4^ 
3ax = a3 



V{9 + xV^^3} = x-3 

+ x\^^ = xa-6x + 9 
x Vx^ — 3 = x« — 6x 

xa-8 = xa-12x + ad 
12x=:89 

•-? 



24. -^ -S— 

Va — X V6 — X 

Clearing of fractionB, 



= V6-X. 



a V6 — X — X Va — x = (6 — x)V o — x 

= 6Vo — X — xVa — » 

aV6 — x=6Vo — X 

o26-a«x=6aa-62x 

aax-62x=a26-6ao 

x(a + 6)(a-6) = a6(a-6) 

a + 6 



CHAPTER XX. — PAGE 2ia 378 



Vx+^+ Va: + 6= V4x + a + 36 



ar+ a + 2V(ar ■>- o) (g + 6) + x-i- 6 = 4ar-t-o 4-86 
2> /(g + o)(x-t-6) =2ar-i-26 
V(x+o)(ar + 6) = ar + 6 
a:a+VM?+6x+o6 = a:" + 26x + 6» 
ox — 6x = 6* — o6 
x(a-6) = -6(a-.6) 
x = -6 

8a >/{l + xV ^aTl6} =x + l 

1 + xV x^-f 16 = x* + 2x + 1 
xVxa_+16 = xa + 2x 
Vx3 + 16 = x + 2 
xa+16 = xa + 4x + 4 
4x=12 
x = 3 



27. Vlo^ — 2ax + g^V 3o — x} = a — x 

o« — 2ax+x' V3o-^ =a' — 2ox + J^ 
x^\ /8o — x = x^ 

8a — x=l 

« = 3a-l 
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CHAPTER XXI. 

Art 259. — Page 212. 



4aa^7=20 


6.4 


-V3a^ + 16 = 6 


4a:»=d0 




-.V3a:3+16 = 2 


0^ = 9 




3:r«+16 = 4 


x = ±8 




3a:3 = ».i2 
xa = -. 4 

x=±\/-4=±2V-l 




7. 


aa:* + 6 = c 


«a = 26 




Ara = d-.6 


ar = ±6 




a 

h-i 



. J L=_^ 

6a^ 4:r« 16 g _6_^8 §_ 

Multiplying by 48 a:^, * 4-x 3 4 + a: 

40 ' 84 = — 09 a:^ Clearing of fractions, 

09ar« = 44 16(4 + ar) = 8(16-a:a)-16(4-x)' 

^_4 60+16ar=^128-8a:a-60+16x 

8j:a = 8 

2 a:«=l 

8 a: = ±l 

9. 2(x + 3)(ir-3) = (a:+l)9-2ar 

2 a^» - 18 = j:^ + 2 a: + 1 - 2 X 
ara=19 

x=± ^9 

10. (3x-2)(2x+6) + (6* + l)(4a:-3)-91 = 
6xa^llx.lO + 20xa-llx-3-91 = 

26x^ = 104 
xa = 4 

X=i:2 
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2 ^ 12 24 ^ 24 

Multiplying by 24, 12a:a- 72 + 10:ta= 7 -24j5a + 386 

40^:3 =,414 

«a±8 

12 2£a-6_3aa + 2 J^rLl2 = o 

3 7^6 

Multipljring by 42, 
14(2a:a-6)-6(3aa+2)-7(««-10) = 
28««-70-18««-12-.7x3+70 = a 
3a:a=12 
a:a = 4 

«=!i:2 

13 fl ^ 6 14 4a!«-8 ^ 2(9ara + 2) 
x3_6 ^a-a ' 2j:3-1 3(3*3 + 2) 

Clearing of fractions, Cle^kring of fractions, 

axa-aa=6aa-6« 8ex*-3j:»-18 = 36x*-10x3-4 

aj3-6a:3=,aa_fta 7a:3 = i4 

j3(o-6) = (a + 6)(o-6) a:a = 2 

x= ± Va + 6 



15. (2ar-o)(x- 6) + (2x + o)(ar + 6) = o« + fi« 
2a^> — Od? — 26x-|-a6 + 2a;3 + ax + 26x+a6 = aS + &3 

4x3 = aa-2o&4ft* 

x-±-^ 

16 6xa-l 8x« + l 80 ^g 

' x3-3 xa + 2 *(a!«-3)(j:» + 2) 
Multiplying each term by (afi -- 8) (x^ + 2), 
(6a:a-l)(a:2 + 2)-(3x3+l)(a:a-3)-89 = 2(xa-3)(x« + 2) 
6x*+9a:*-2-8x* + 8a:a + 3-89 = 2aP*-2x«-12 

19x3=76 

x3 = 4 

x=±2 
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6 



17. x+ V^a + Sar. 

Clearing of fractioiii, 

xV3?T8 + j^jf8 = 6 

Squaring, a* + 8a:« = 9 — 6a:« + a* 

0aa = 9 
xa=l 



18. 



V8 



Clearing of fractions, 

««(1 + Vl^^-a:a(l- VT=^) = VS [1 - (1 -aj^)] 

ja + a:aVl->a:a-j:a + j«% /n^ = V8(l-1 + *') 
2j:* Vn^ = i:i»V8 
2\/r^^ = V8 
4-4a:« = 8 
4a«=l 
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8. :ta + 4ar=6 


Extracting the square TOOt, 


Completing the square. 


2 2 

'=M 

2 2 


Extracting the square root, 


ar + 2 = ±8 


x = 4orl 


x = -2±8 
X = 1 or * 6 


5. xa-7x = -12 
Completing the square. 




Extracting the square root. 


4. x«-6x = -.4 


'-h4 


Completing the square, 


2 2 
x = 4or8 
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6. a^ + x = Q 


Completing the square. 


Completing the square, 


x3-2x + l = i 


— i-f 


4 
Extracting the square root, 


Extracting the square root, 


x-l=±l 




2 
8_1 



x = 2or— ^ 



7. 3««-4x=4 

« 4ar 4 

Completing the square, 
^^4£ 4^16 
8 9 9 
Extracting the square root, 



x = aor— = 



a 2xa + 6ar = -2 

Completing the square, 

2 16 16 
Extracting the square root, 



ar = — 2 or — = 
2 



9. 4x3-8x + 3 = 

a:a-2ar=:-? 



10. 



4x3-3 = 11j 
^ 11x^8 



4 4 
Completing the square, 
o llx 121^169 
4 64 64 
Extracting the square root. 



8 8 



8 8 
x = 8or-i 



11. 3-x-2x« = 

-2a:3-x = -8 
Dividing hy— 2, 

2 2 
Completing the square, 

^2^16 16 
Extracting the square root, 

x=lor-? 
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12. 14 + 16«-9jf« = 

-9a:a+16* = -14 
Dividing by — 9, 

3 9 
Completing the square, 

._6£. 26^81 
3 36 86 



Extracting the square root, 

6 6 

6^9 
' = 6^6 

3 3 
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2. 4je« + 8x=:10 

Completing the square, 

. ^16 16 
Extracting the square root, 

2a: = -4or5 



X = — 2 or - 
4 



3. 9a:a + 2ar=:ll 

Completing the square, 

Extracting the square root, 

8:f = 3or-y^ 



4. 26x3-15ar=-2 
Completing the square, 

26a:a-16x + ? = ^ 
4 4 

Extracting the square root, 

2 2 
R 3^1 
2 2 
6ar = 2orl 

6. 4a:a-7ar = -3 

Completing the square, 

4x3- 



^16 16 



Extracting the square root, 



2a? = 2 or 



ar = 1 or 2 

6. 2j:« + 16x=-13 
Multiplying by 2, 

4x3 + 30x = -26 
Completing the square. 
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Extracting the square root, 



7. 8a:« + ar-34 = 
Multipljiag by 2, 

16j:3 + 2x = 68 
Completing the square, 

Extracting the square root, 

„,„-s 

8. 

llar+ 12^36 a« = 
36x3 -11* = 12 
Completing the square, 

36a:a-llar + i?i = ^?^ 
^144 144 

Extracting the square root* 
12 12 

12 12 

6a: = ?or-| 
2 3 

9. 6x«-6*=--l 

Multiplying by 6, 

86a«-30* = -e 



Completing the square, 

36 0^-30x4-^ = 7 
4 4 

Extracting the square root, 

2 2 

2 2 
6ar = 3or2 



10. 

32xa + 20x-7 = 
Multiplying by 2, 

64x3 + 40x=14 
Completing the square, 

4 4 

Extracting the square root, 

••+1-1 

8a: = 2or — 7 



11. 48x«-82ar = 3 
Multiplying by 3, 

Completing the square, 
144a:2«96a: + 16 = 26 
Extracting the square root, 
12z-4 = ±6 
12ar = 4±5 
12x = 9or-l 

x = ?or.i 
4 12 
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3. 2a:3 + 6x = 3 

MttltipljiDg by 8, 

Completing the square, 
16x8 + 40x4-26 = 49 
Extracting the square root, 
4z+6 = ±7 
4x = -6±7 
4x = -12or2 

« = — 8ori 



4. 4x»-x = 8 

Multiplying by 16, 

64x3-.16x = 48 
Completing the square, 
64a:a-16x+l = 49 
Extracting the square root, 
8x-l = db7 
8x=l±7 
.8x = 8or — 6 

* = lor-? 



6. x«-8x=18 

Multiplying by 4, 

4xa-12x=72 
Completing the square, 
4x«-12x+9 = 81 
Extracting the square root, 
2x-8=±9 
2x=8±9 
2x=12or-6 
x = 6or — 3 

6. 8x» + 4x = 4 

Multiplying by 3, 

9xa+12x=12 



Completing the square, 
9x3 + 12x + 4 = 16 
Extracting the square root, 
8x + 2 = d:4 
3x=-2±4 
3x = — 6or2 

x = -2or| 



7. 8x« + 2x = 3 

Multiplying by 8, 

64xS+16x = 24 
Completing the square, 
64xa + 16x + l = 26 
Extracting the square root, 
8x + l = ±6 
8x=-l±6 
8x = 4or-6 

' = 2"'-i 



a 2x«-7x=16 

Multiplying by 8, 

16x3-66x=120 

Completing the square, 

16x3.66x + 49=169 

Extracting the square root, 

4x-7 = ±13 

4x = 7±13 

4x = 20or — 6 

ic 3 

x = 6or — - 

2 



9. 7x«-16x + 4 = 
Multiplying by 7, 

49xa-112x = -S 
Completing the square, 

49x3-112x + 64 = 86 
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Extracting the square root, 

7ar = 8±6 
7*=14or2 

x=2or| 

7 

10. 17x + 20=-3a:a 

Multiplying by 12, 

36a:a + 204ar = -240 
Completing the square, 
36xa + 204jc+289 = 49 
Extracting the square root, 
6jc+17 = ±7 

6ar=-17±7 
6ar = — 24or — 10 
6 



X = — 4 or — 

11. 5a:«-8=Uar 
Multiplying by 6, 

25a:a-70x = 16 
Completing the square, 
26x2-70ar+49 = 64 
Extracting the square root, 
5x-.7 = ±8 
5x=7±8 
6af= 16or — 1 

x = 8or-i 
6 

12. 2 + x-6a:« = 
Multiplying by — 24, 

144x2. 24 a; = 48 
Completing the square, 
144x3 -24 a: + 1 = 49 
Extracting the square root, 
12x-l = ±7 
12x=l±7 
12x = 8or— 6 

, = |or-l 
3 2 

13. 8xa + 6x+l = 
Multiplying by 8, 

64x» + 48x = -8 



3 



Completing the square, 

64x3 + 48x + 9=l 
Extracting the square root, 
8x+3=±l 
8x=-3±l 
8x= — 4or— 2 

14. 7x+3 = 6x« 

Multiplying t>y 24, 

144x«-168x = 72 
Completing the square, 
144x8-168x4-49= 121 
Extracting the square root, 
12x-7 = ±ll 
12x=7±ll 
12x=18or-4 

x = ?or-l 
2 3 

16. 16xa-8x = -l 
Multiplying by 16, 

225x«-120x=-15 
Completing the square, 
226x8 -120x+ 16=1 
Extracting the square root, 
16x-4 = ±l 
16x = 4±l 
16x = 6 or 3 

■->i 

16. 

41x-14-16x8 = 
Multiplying by — 60, 

900x2-60x41x = -840 
Completing the square, 
900x8-60x41x4-412 = 841 
Extracting the square root, 
30x-41 = ±29 
30x = 41i:29 
30x = 70or 12 
7 2 
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^' 2 8^24 
Multiplying by 24, 

122r* + 8ar= — 1 
Multiplying by 12, 

144*2 + 96 a: =-12 
Completing the square, 
144a:a + «6a:+16 = 4 
Extracting the square root, 
124r + 4 = ±2 



3. 



J_^ J 2 

2x 63^ 8 
Multiplying by 6 a:2^ 

3a:=7-4xa 
4«a + 8ar = 7 
Multiplying by 16, 

e4a:a + 48r=112 
Completing the square, 

64a:a + 48x + 9=121 
Extracteg the square root, 



12x=— 6or- 


■3 


8x + 8 = ±ll 


1 


1 


8j? = 8or-14 


ar = — - or -< 




7 


2 


"6 


x=lor-i 
2 5 15 


o 2 . ar 6 




*• 5"2x"" 4x8 


^' ;+2=-2 




Multiplying by 20x2, 


Multiplying by 2 ar. 




8x«-60x = -76 


4 + *« = -6x 




Multiplying by 8, 


Multiplying by 4, 




64x8 -400x = - 600 


4a:a + 20a:=-16 




Completmg the square. 


Completing the square, 




64xa-400x + 625 = 25 


42r« + 20a: + 26 = 9 




Extracting the square root. 


Extracting the square root, 




8x-26=±6 


2jc+6=±8 




8x = 20or80 


a«=: — 2or• 


-8 


6 ^,15 


a: = — 1 or • 


-4 


. = .or^ 



6. (x+6)(x-5)-(llx+l)=0 

xa-25-llx-l = 
x3-llx = 26 
Multiplying by 4, 4xa - 44x = 104 

Completing the square, 4 x^ - 44 x + 121 = 226 
Extracting the square root, 2x — 11 = ± 16 

2x = 26or-4 
jc=18or-2 



6. 



Multiplying by 28, 



4x(18x-l) = (10x-l)2 
72xa-4x=100xa«-20x+l 
28x«-16x = -l 
28«x«-28xl6x = -28 
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CompletiDg the square, 28^ x^ — 
Extracting the square root, 



7. 



28xl6x+64 = 36 
28x-8 = ±6 
28a:=14or2 



(8*-6)«-(* + 2)» = -6 
9xa-80x + 26-ar3-4a:-4 = -6 
8a:a-34:r=-26 
Multiplying by 8, 64 a:^ - 272 x = - 208 

Completing the square, 64 a:^ — 272 x + 289 = 81 
Extracting the square root, 8 x — 17 = ± 9 

8a: = 8 or 26 

x = lorl5 



a (jc + 3)«-(jr-l)«=19 

x» + 9a:a + 27ar+27-x8+3a:a-3ar+l = 19 

12a:a + 24ar = -9 



Completing the square, 
Extracting the square root. 



4j:3 + 8x = -1 
4a:3 + 8x + 4=l 
2x + 2=±l 

2ar = — 3or — 1 



9. (ar-l)a-(3ar+ 8)8- (2ar+ 6)8 = 

xa-2ar+l-9x3-48ar-64-4xa-20x-26 = 

-12xa-70x = 88 
Multiplyfaig by - 12, 144 a:^ + 840 x = - 1066 

Completmg the square, 144x3+ 840 x+ 1226 = 169 
Extracting the square root, 12x + 36 = ± 13 

12x=-48or-2 

x= — 4 or — — 



10. 

2x + 8 2x + 9 _Q 
8 + x 3x + 4 

2xJ-8__2x+_9 
8 + x 3x+4 
Clearing of fractions, 

6x8 + 17x + 12 = 2xa+26x+72 



6 

4x3-8x = 60 
x3-2x = 16 
Completing the square, 
xa-2x+l = 16 
Extracting the square root, 
x-l=±4 
X = 6 or — 3 



284 



KEY TO ACADEMIC ALGEBRA. 



11 ^ 8jr+l _l 

Multiplyixig by ia:^, 
20:f-12z-4 = a« 

Completing the square, 
xa-8x+16 = 12 
Extracting the square root, 
ar — 4 = ± v^2 
x=4±2v8 



13. 



12. 



4,.lir:5=i4 



x + 1 
Clearing of fractions, 
4a:a + 4a:-14 + a: = 14jc+14 

4a:«-9x = 28 
Multipl3ring by 16, 

64a:S-144x = 448 

^*' ar-7 10 6 

Multiplying by 10 (x- 7), 30a:« + 8a:a-57x+7 = 2a:a-14x 

86xa-48x = -7 
Multiplying by4x86, 4x86«.x«-144x48x = - 1008 
Completing the square, 72* x^ •- 144 X 43 x + 48> = 841 
Extracting the square root, 72x — 43 = d: 20 

72x = 72orl4 



Completing the square, 
64xa-144x + 81 = 629 
Extracting the square root, 
8x-0 = d:23 

8x = 82or — 14 

X = 4 or — 2 

21 x^26 
6-x 7 7 
Multiplying by 7 (6 - x), 

147-6x + x«=125-26x 
xa+20x=-22 
Completing the square, 
x« + 20x+100 = 78 
Extracting the square root, 
x+10=± v^8 

x= — lOi v^8 
8x« 1 — 8x ^x 
7 



36 



16. 



X _ x— 1 _8 

x-1 X 2 
Clearing of fractions, 
2xa-2xa + 4x-2 = 3x3-3x 
3x«-7x=-2 
Multiplying by 12, 

36x3-84x=-24 
Completing the square, 

36x3-84x + 49 = 25 
Extracting the square root, 
6x-7 = ±6 
6x=12or2 
1 



16. 



X 

6-x 



6-x 



15 
4 



Clearing of fractions, 
4xa-100+40x-4xa=76x-.16x« 
16x8 -36x= 100 

Multiplying by ^, 
5 



x = 2or 



8 



a-84x = 240 
Completing the square, 

36x«- 84x4-49 = 289 

Extracting the square root, 

6x-7 = ±17 

6x = 24or-10 

x = 4or-5 
3 
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17. JT-H x + S _S 

ar + 2 ar + 4 8 

Clearing of fractions, 

3a:3+16x+12-3a:a-15x-18 = 8xa+48x + 64 
8a:3 + 48x = -70 
4a:3 + 24ar = -36 
Completing the square, 4«* + 24x + 86=l 

Extracting the square root, 2 x + 6 = db 1 

2x = *7or — 6 

2 2 

18. V20 + x-ar'' = 2a:-10 

20 + x-x3 = 4a:3-40x+100 
6a:a-.41x = -80 
Multiplying by 20, 100 x* - 820 x = - 1600 

Completing the square, 100x>--820x + 1681 = 81 
Extracting the square root, 10 x — 41 = ± 9 

10x=60or82 

x = 6or^ 
5 

19. 2Vx+-^ = 6 

y/X 

Clearing of fractions, 2 x + 2 = 6 v^x 

4xa + 8x + 4 = 26x 

4xa-17x = -4 

Multiplying by 16, 64xa- 16 x 17x = -64 

Completing the square, 64 x» - 16 X 17 x + 289 = 226 

Extracting the square root, 8x — 17 = ±16 

8x = 82or2 

x = 4or^ 

20. ?^^ ?£- + i = 

X 3x-1^2 
Clearing of fractions, 

12x2-10x + 2-6xa + 3x«-x = 

9x2-llx = -2 
Multiplying by 36, 324 x^ - 396 x = - 72 

Completing the square, 324x3 >> 896 x + 121 = 49 
Extracting the square root, 18x — 11 = ±7 

18x=18or4 

x=lor| 
9 
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z» + 3a:-l ^8 
Clewing of fractioM, 8x»-3a:a + 21 = 8««+9a:^Sar+llaM-33*-ll 

23:t« + 30ar = 82 
Multiplying by 28, 23a.jra + 23x80*=786 
Completing the square, 

232.a:a + 28x30x + 226 = 961 
Extracting the square root, 28x+16 = ±81 

28x = -46orl0 

x = -2orl? 
28 



22 23:«-h8g-6 _ 23:«-g-l 

8x3 + 4x-l 8xa-2x+7 
Clearing of fractions, 

6a* + a«*-7a!« + 81x-86 = 6:r* + 6««-9a«-8jp+l 
22S+84x = 86 
Multiplying by 2, 4a:> + 68x = 72 

Completing the square, 

4a;9 + 68x + 280 = 861 
Extracting the square root, 22r + 17 = db 10 

2jr:s2or— 86 
«=lor-18 



23 _Z ?_ = ?? 

a:3 — 4 ar + 2 6 

Multiplying by 6 (x> - 4), 

86-16(*-2)=:22(a:a-4) 
86-16r + 80 = 22x*-88 
22a:»+16x=153 
Multiplying by 4 X 22, or 88, 

4 X 22^ • a:> + 88 X 1 5 X = 18464 
Completing the square, 

44^. x3 + 88 X 16x + 225= 18680 
Extracting the square root, 44 r + 16 = ± 117 

44x = -132orlQ2 
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24. 


1 ,1 1 i 1 
a;3-.1^3 3(x-l) x+1 


Multiplying bj 3 («3-l), 


3 + a:a-l = x+l + 3*-8 


Extracting the square root. 


ar-2 = 
ar = 2 



Clearing of fractions, 

a*-7x + 6 + x»-2a:a-6r + 6 = 2x»-8a:«-8x+12 

a:a-4x=0 
Completing the square, a:* — 4x + 4 = 4 

Extracting the square root, x — 2 = ± 2 

X = 4 or 



12.4.6X 2 + x L- 

^- 12-6x^ X 1-5* 

Clearing of fractions, 
12x-56x3-26x»+24-118x-15x2 + 26x»=12x-6«^ 

66xa+118«=24 
Multiplying by 66, 66^ • x* + 66 X 118 x = 1660 

Completing the square, 

662.xa + 66xll8x + 602 = 5041 

Extracting the square root, 65x + 80 = ± 71 

66x=:-130orl2 

— -s 



27. V4x-^8- Vx4-l = l 

V47^ = l + Vx+1 



4x-3=1 + 2Vm^ + «+1 



8x-6 = 2Vm^ 
9x«-30x + 26=4x + 4 
9xa-84x = -21 
Multiplying by 9, 81xa-306x = -189 

Completing the square, 81 x« - 306 x + 289 = 100 
Extracting the square root, 9 x — 17 = ± 10 

9x = 27or7 

x = 3orI 
9 



288 KEY TO ACADEMIC ALGEBRA. 

2B. 2Vx=ViT6 + — ^ 



Vx + 6 



Clearing of fractioiis, 2 V^T^= x + 6 + 3 

4a:» + 20x=2S+16a? + 64 
8a:a + 4x = 64 
MultiplTing by 3, 9 x> + 12 x = 192 

Completing the square, 9x> + 12x4-4=:196 

Extracting the square root, dx + 2 = ± 14 

3x = 12or — 16 

3 

29 x + 2 _ 2x-f 16 X — 2 

X — 1 x+ 6 x + 1 
Clearing of fractiona, x« + 8x«+ 17x + 10= 2x»+ 16x8 — 2x-16 

-x»-2x« + 18x-10 
6xa-6x = 36 

Multiplying by|, 4xa-4x = 24 

3 

Completing the square, 4x^-*4x+l = 26 

Extracting the square root, 2x * 1 = ± 6 

2x = 6or — 4 

x = 3or— 2 

30. VST+l + V2x- 1 = VS^Tfl 

3x+l + 2V6x« — x ~l + 2x — l =9x + 4 
2 V6xa~ar-."i = 4x + 4 
V6x3-x-l=:2x + 2 
6x«-x-l = 4x« + 8x + 4 
2x«-9x=6 
Multiplying by 8, 16 x^ — 72 x = 40 

Completing the square, 16 x^ * 72 x + 81 = 121 
Extracting the square root, 4x — 9 = ± 11 

4x = 20or — 2 

X = 6 or — - 
2 

33. x3.2ox = (6 + o)(6 — o) 

Completing the square, x* — 2ax + a3 = 63.a3 + a3 = 6S 

Extracting the square root, x — a = ± 6 

a? = a + 6ora — 6 
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34. jfl -^ ax -{■ bx = ab 

afl — Qi'^ 6)x = ah 
Multiplying by 4, 4 a:^ — 4(a — b)x = 4 ai 

Completiiig the square, 

4j:3-4(a-6)ar+(a-6)2 = (a-6)» + 4a6 
= a2 + 2a6 + 63 

Extracting the square root, 2 x — (a — 6) = i: (a + 6) 

2x = a — 6±(a + 6) 
2x = 2aor — 26 
X = a or — 6 



36. x«-(a+l)x = -a 

Multiplying by 4, 4 x^ — 4(a + l)x = — 4o 

Completing the square, 

4xa-4(a+l)x+(a + l)a=(a+l)a-4a 
= a2-2a+l 
Extracting the square root, 2 x — (a.+ 1) = d:(a — 1) 

2x=a+l±Xo — 1) 
2x=:2or2a 
X =: 1 or a 



36. x« + 2(c4-8)x = -32c 

Completing the square, 

x3 + 2(c + 8)x+(c + 8)»=(c + 8)a-32c 
= c2-16c + 64 
Extracting the square root, x -|- (c -|- 8) = ± (c — 8) 

x = — (c + 8)±(c — 8) 
x = — 16 or— 2c 



37. x« — ma(l — m)x=m* 

Multiplying by 4, 4 x* — 4 wi^ (1 — wi) x = 4 wi^ 

Completing the square, 

4x2 - 4 to2(1 - m) X + to* (1 — m)^ = to* (1 - to)» + 4to5 

= TO* + 2 m« + TO* 
Extracting the square root, 2x * to2(1 — to) = d: (to^ + to') 

2x = TO^ — to8 ± (to2 + TO») 

2x = 2TO2or— 2to» 
X = m^ or ' TO* 



290 K^^ ^O ACADEMIC ALGEBRA. 

38. acjr* — 6cx — adx ^—hd 
acafi — (6c + ad) x^-^hd 

Multiplying bj 4ac, 

4a*c*x* — 4ac (6c + oc?) x = — 4tabcd 

Compledng the square, 

4a2c2a:«-4ac(6c + arf)a:+ (6c + arf)*= (6c + arf)* — 4a6crf 

= 6ac2-2a6crf + aarfa 

Extracting the square root, 2 ocx '(6c 4- ad) = ± (be — ad) 

2 OCX = be ■{■ ad ± (be -^ ad) 

2a(^ = 2bcor2ad 

6 d 
• X = - or - 

a c 

39. (x + 2/))« = (ar + /))• + 37p« 

«• -I- 6x«p + 12a7)8 + 8/?» = x« + 3a:^ + 8ay2+38/>» 

3/>x*+9/>2ar = 30/>« 

a« + 3/>x = lOp^ 

Multiplying by 4, 4 a^« + 12/)t = 40 p^ 

Completing the square, 4 *» + 12 px + O/)^ = 49/>a 

Extracting the square root, 2x + Sp = ±7p 

2x = 4p or — lOp 
x=z2p or*— 6/> 

40. ei^-\-0ax-[-2bx = '^Sah 
6xa+(9o + 26)ar = -3a6 

Multiplying by 24, 144a:a + 24 (9a + 26)x = - 72a6 
Completing the square, 

144a:a + 24(9a + 26)x+(9a + 26)a=(9a + 26)«-72a6 

= 81a2-36a6+46a 
Extracting the square root, 12jr+ (9a+26) = ± (9a — 26) 

12x = -(9a+26)±(9a-26) 
12x = — ISaor — 46 





2 3 


41. 


2x(a — x)_a 
8a-2x 4 


Clearing of fractions, 


8oa:^8a^=3aa — 2flx 




8x3-10ax = -3a« 


Multiplying by 8, 


64x9-80ax==-24a3 . 


Completing the square, 64 x> - 


-80aar + 26a2 = a3 


Extracting the sqi|ar« root, 


8x — 6a?=,ka 




8x = 6aor4a 




"T"I 
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42. . -^ = -J?!l- 

x+1 wi + 1 

Clearing of fructions, (to + l)a:* = m^ar + ro^ 

(TO + l)5ra-TO2ar=TO2 
Multiplying by 4(to + 1), 

4(»i + l)2a:3 — 4iiia(TO + l)ar = 4m2(TO + 1> 
Completing the square, 

4(to + l)2a:« — 4to«(to + 1) z + to* = to* + 4to» + 4to« 
Extracting the square root, 2(to + 1) a? — to^ = ± (m^ + 2 to) 

2(to + l)jf = to3 ± ( A** + 2 to) 
2(TO + l)x = 2TO2 + 2TOor-2« 

ar=TOor — ^ 



TO + 1 

43. ^ + - = I + - 
Clearing of fractions, aha^ + ab= a^x + &>x 

Multiplying by 4 a6, 4a«63a^« — 4a6(a2+ 62)ar = — 4a26a 

Completing the square, 

4a»6»r« - 4a6(a8 + 6»)x + (a^ + 63)« = (a^ + ft«)2 - 4a«62 

= a*-2oa63 + 6* 

Extracting the square root, 2aix — (a« + 6^) = ± (o^ — fta) 

2a&p = a2 + 63±(aa-6») 

2o&a; = 2a2or2&3 

a 6 

a: = - or - 

h a 

44. *+l__a+l 

g»^>2x+l _ og4-2o+l 

X a 

Clearing of fractions, tufl-^2ax + a = a^-^2€us + x 

oxa — (a2+l)x= — o 

Multiplymg by 4 a, 4 a*afl — 4 a(o2 + l)x = - 4 a^ 

Completing the square, 

4aaxa - 4a(a« + l)x + (a» + 1)2 = (a^ + 1)2 - 4a2 

= a*-2tt2 + l 

Extracting the square root, 2 ox — (a^ + 1) = ± (a* — 1) 

2ox = aa+l±(oa-l) 

2ax = 2a2 or 2 

1 

X = a or - 

a 
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45. V(a + 6)x-4a* = x-26 

ox + te — 4a6 = a:a — 46z + 46» 
«• — ox — 6&r = — 4a6 — 46* 
a!«-.(a + 66)x=-4a6-46a 
MultipljiDg by 4, 4xS - 4 (a + 66) x = - 16a6 - 166^ 

Completing the square, 

4x«-4(a+66)x+(a + 66)»=(a + 56)«-16a6-166a 

= as-6a6 + 06a 
Extrtcting the square roo^ 2x •* (a + 66) = ± (a — 36) 

.2x = a + 6&±(a — 36) 
2x = 2a + 26or86 
x = a + 6 or 46 

46. V?3T56=:(« + ^)(«-^) 

^ V^ 

Clearing of fractions, Vx* - 4 a6x = a^ - 6* 

xa-4a6x = a*-2o«6« + 6* 
Completing the square, x< — 4a6x + 4a>6> = a« + 2a<6> + 6* 
Extracting the square root, x — 2a6 = ± (o« + 6«) 

x = 2a6±(o« + 6») 
x=(a + 6)8or-(a-6)a 

47. 2V5r:rS + 8V2^ = l5Lt6f 

Vx — m 
Clearing of fractions, 

2x-2m + 3V ^x^-2iwx = 7m + 6x 
8 V2xa.-2mx = 9m + 3x 
V2xi — 2»ix = 3fii + x 
2x« — 2»ix = 9m» + 6mx + x« 
x« — 8iiix=9iiia 
Completing the square, x^ — 8 inx + 16 m^ = 26 m^ 
Extracting the square root, x — 4}ii = ± 6m 

X = 9 m or — » 



48. 4- i=:=l + - 



i + Va* — X a — Va* — j 



o — Vo^ — X + o -i> Va^ — X _ o 4- X 
o2— (a« — x) "" a 

2a a + x 
X "~ a~ 
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Clearing of fractions, 2 a^ = oj; -f ^r^ 

Multiplying by 4, 4 a^ + 4 oar = 8 a^ 

Completing the square, 4 aj* + 4 aar + a* = 9 a^ 

Extracting the square root, 2x + a=r±Sc 

2xsx2a or —4a 
ar = a or — 2a 



49. Var + a+ VT+2a = V2ar + 3a 

ar + o + 2Vxa4-3aar + 2og-f-g4-2o =2g + 3a 
2x^x2 + Soar + 2a2=0 
a:3 + 3ax + 2a« = 
Multiplying hy 4, 4a:a + 12ax = — Sa* 

Completing the square, 4 x^ + 12 aar + 9 a^ = «« 
Extracting the square root, 2ar + 3a = ±a 

2ar = — 2aor — 4a 
x^ — a or —2a 



60. 2!±i = «iJ + _l_ 

X c a + b 

Clearing of fractions, 

c(a + 6)a:^ 4- c (a + 6) = (a + byx + c 
c(a+6)x8-ar[(a + 6)2 + c2] = -c(a + 6) 
Multiplying by 4 c (a + b). 



= [(a + 6)2 4.c2p^4c2(fl 
= (a + 6)*-2ca(a + 6)2. 
Extracting the square root, 

2c(a + 6)x- [(a + 6)2 + c2] = ± [(a + 6)2-^c2] 

2c(a + 6)a:=(a + 6)2 + c2±[(a + 6)^ 
2c(a+6)x= 2 (a + 6)2 or 2ca 



61. _JL_=i + i + i 



a + 6 

L 
a+6 + x a'6'ar 



-C2] 

^or2ca 
or 



Clearing of fractions, 

o6a: = a6a; 4- 62x + 6a:8 ^ oSar + a6ar + aa:2 + a^6 + a62 + o&r 
(a + 6)a:2+(a2 + 2o6+62)a: = -a«6-a6« 
Dividing by a + 6, a^+ (a + 6)x=-a6 

Multiplying by 4, 4«2 + 4(a4- 6)x = -4a6 



294 ^^^^ ^O ACADEMIC ALQEBRA. 

Completiiig the square, 

Extracting the square root, 

2x+(a + 6) = ±(a-6) 

2ar = -(a + 6)±(o-6) 
2r= — 2a or— 26 
X = — a or — 6 

62. ar«+6af + car=(o + c)(a-6) 

xa^.(5^.c)x = a2 — oft + oc — 6c 
Multiplying by 4, 4xa + 4(6 + c)ar = 4aa-4a6 + 4ac-46c 
Completing the square, 

4x2 + 4 (6 + c)ar + (6 + c)«= (6 + c)a+4aa-.4a6+4ac-46c 
= 4a2-4a6 + 4oc + 6a-.26c + c2 
Extracting the square root, 

2x+(6 + c) = i:(2a-6 + c) 

2x = -(6 + c)±(2a-6 + c) 
2x = 2a — 26or-2a — 2c 
x = a — 6or— a — c 

e c^ e 

Multiplying by c«, o6caxa + 8a^x = 6a«+ a6-268-6«ca? 

a6caxa + c(3o« + fc*)a: = 6a* + fl*-26a 
Multiplying by 4a6, 

4a96ac9xa + 4a5c (8a« + 6») ar = 4a6 (6a« + a* - 268) 

Completing the square, 

4a262c2xa+4a6c(3aa+i^>+(8a«+i^*=(8aHfc*)H24a«6 + 4o«62-8a6» 

= 9a*+24a«6+ 10a«62-8a6«+6* 
Extracting the square root, 

2a6cx + (8a« + 68) = ± (8a« + 4a6 - 68) 

2a6cx = -(3a8+6a) ± (3a9 + 4a6-68) 
2a6cx = 4a6-26aor-6a2 — 4a6 
^.^ 20-6 ^^. 3o-f26 
ac be 

64. (Sa^+bf'K:^-x+l) = (362+ aa)(xa + x+ 1) 

(3a2+ 6«-362-o»)xa+(-3a2-6a-362-o2)a: = 362 + aa - 3aa - 6* 
2(aa-6«)x«-4(aa + fc*)a: = -2a2 + 26« 
(a9-62)xa-.2(aa + 6«)x = -(aa-6«) 
Multiplying by o«- 62, 

(a«-62)«xa-2(a*-6*)x = -(a«-62)« 
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Completing the square, 

(aa -6a)aaj3 - 2 (o* - ft*) ar + (aa + 68)3 = (aa + ft2)a - (aa - 62)3 

= 4oafta 
Extracting the square root, 

(aa-68)x-(a3+6a) = ±2a6 

(aa-ft3)ar=aa+fc2±2a6 
(oa-6a)a:=(o+6)9or(a-6)a 

x=^±iori=i 
a — 6 a + 6 

Art. 267.— Page 222. 

3. o = 2, 6 = 6, c = 18. 8- o = 6, 6 = -ll, c = ^2. 
. ^_ --6±V26+144 ■^_lli:Vl21--40 

9. 43!>-8z=:6 

4. a = 3, & = — 2, c = 6. o = 4, t = -8, c = 6. 
_ 2i=V?+60 . ^_ 8±V64T80 

"6~ = 8**'"^ 8 2 2 

10. 6«» + 25z = -14 
6. o=l, J = -7, c = -10. " = *' 6 = 26 . c = -14 . 



. x = 



2 
2^ 



7^S - -26±17 _ 7,^ 2 
= I±§ = 6 or 2 "-^12~ 2 ""^ ^3 



11. -9a:a + 30ar=16 

6. a = 6, 6=1, c=18. a = -9, 6 = 80, c=16 . 
. __-l±Vr+860 . j._ -80±V900-676 
••* 10 '• -18 

- -1±19 2or» ^-30^18^g 2 

„ ^ , ^ 12. -10a:3 + 39ar = -27 

7. a = 6, 6 = 7, c = -l. „ _ _ _ 

..j- -7i:V49-24 -39±Vl621 + 10 80 

12 -^ 320 



a = -10, 6 = 39, c = ->2 7. 
^_ -39± V1621 + 1080 
-20 

___ _ -39±61 9_ 3 

12 ,6 — ::20"=2''''"6 



= =4^^ = -lor-l ^ -89^61 ^9 ^^^3 
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CHAPTER XXn. 

Art 268.^ Pages 224-227. 

3. Let X = the number of barrels pnrchaied. 

1 X 

Then ~ = the price in 4oU«n per barrel. 

By the conditlonf, xx^sl74> 

7a«=700 
«a=100 
Whence, x = 10, the number of barrels purchased, 

and -£ — -- or 17.60, the price in doUars per bairel. 

4 4 

4. Let X = one part. 
Then 16 — or = the other. 
By the conditions, a« + <16 - x)2 = 117 

a« + 226-30ar + a:2=ii7 

2jr«-30ar=-108 
Multiplying by 2, 4a:« — 60a: = - 216 

Completing the square, 

42<-60x + 226 = 
2ar-16 = ±3 

2a:=18orl2 
Whence, ar := 9 or 6, 

and 16 — x = 6or9. 

Therefote the parts are 9 and 6. 

6. Let X = one number. 

Then i??=theoth«. 

X 

By the conditions, JL. ^ 31 

126 ' 

X 

126 2 
a^ = 441 
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Whence, a; = 21, 

X 

Thevelore «he mvilibef* tr» 21 and 6. 



6. Let X = the no. of hills in the length. 
Then x — 75 = the no. in the breadth. 

By the conditions, x (x — 75) sc 6250 

a«-.75x = 6250 
Multiplying by 4, 4x8 - 300x = 25000 

Completing the square, 

4x3 - 300x + 5625 = 30625 
2x-76 = ±175 

2x = 250 or -100 
Whence, x = 125, the no. of hills in the length 

and X -*- 76 = 50, the no. in the breadth, 

7. Let X = the greater number. 
Then x — 9 = the less. 

By the conditions, x(x + x — 9) = 266 
2xa-9x = 266 
Multiplying by 8, 16 x^ — 72 x = 2128 

Completing the square, 

16x8 -72x + 81 = 2209 
4x-9 = i:47" 
4x = 56or — 38 
Wheno», x = 14, the greater number, 

and X — 9 = 5, the less. 

8. Let X and x + 1 represent the numbers ; then by the conditions, 

a<3+(a.+ i)2=ii3 

xa + xa + 2x+ 1=113 
2xa + 2x=112 
Multiplying by 2, 4x3 + 4x=:224 

Completing the square, 

4x« + 4x+l = 225 
2x + l = i:15 

2x=14 or -16 
Whence, x = 7, 

and X 4- 1 =s 8. 

Therefore the numbers are 7 and 8. 
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9. Let X = the number of cords in one pile. 

Then, 26 — or =: the number of cords in the other. 

Also, X = the cost in dimes per cord for the first, 

and 26 — a: = the cost in dimes per cord for the second. 

By the conditions, 

a^+(26-.a:)a = 366 
a«4.676-.62x + xa = 366 

2a:2-62x = -.820 
a^-26x = -160 
Completing the square, 

«a-26x+169 = 9 
jr-13=±3 
Whence, ar = 16 or 10, 

and 26-ar=10 or 16. 

Therefore there were 16 cords in one pile, and 10 in tlie other. 

10. Let X = one number. 
Then, 8 — or = the other. 
By the conditions, jr« + (8 - x)» = 162 

x» + 612-192x + 24xa_-p8=162 

24xa_i92ar = -.360 
a:a-8ir=-.16 
Completing the square, jr*— 8ar+16=:l 

ar-4 = ±l 
Whence, a: = 6 or 3, 

and 8 — ar = 3 or 6. 

Therefore the numbers are 5 and 3. 

11. Let X — 1, X, and a; + 1 represent the numbers ; then by the con« 

ditions, 

2(x-l)(x+l) = xa + e2 
2xa-2 = a:a + 62 
2^ = 64 
Whence, a: = 8. 

Therefore the numbers are 7, 8, and 9. 



12. Let X = the number of oxen bought. 

240 
Then, — = the price paid for each ox. 

Since x — 8 oxen were sold for $240 + $59, or $299, the price receired 

by t 

240 



for each was -^^-^; then by the conditions, 
X — 3 



^-8 
X x-3 
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299 



Clearing of fractions, 240x — 720 = 209x — 8a;3 4- 24r 

Sara -83ar = 720 
Multiplying by 32, 

256x3-32 X 83a: =28040 
Completing the square, 

266x3 - 32 X 83 ar + 832 = 29929 
16x-83=±173 

16x = 256or-.90 
Whence, x = 16, the number of oxen bought. 



13. Let 


X = the number of barrels bought 


Then, 


96 

— =■ the cost apiece in dollars. 


Also, 


-?5- = the cost, if 8 more. 

x+8 


Bj the conditions, 


96 _96 2 

x+8 X 


Dividing by 2, 


48 _48_j 
x + 8 X 


Clearing of fractions, 


48x = 48x + 384-xa-8x 



xa + 8x=384 
Completmg the square, x^ + 8 x + 16 = 400 

X+4=:k20 

Whence, x =: 16, the number of barrels bought 



and 


— = 6, the cost apiece in dollars. 


14. Let 


x= the less number. 


Then, 


^ = the greater. 


By the conditions, 


L2+1 

x8 X 



Clearing of fractions, 78 = 2 x^ + x 

Multiplying by 8, 16 x^ + 8 x = 624 

Completing the square, 

16x8+ 8x+ 1 = 625 
4x + l = :k25 

4x = 24or-26 
Whence, x = 6, the less number, 

78 



and 



— = 13, the greater. 
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16- Let jr = thewidthof thefimiiiemiiiehet. 

Then 2(18 + 12)* + 4x«, 

or eOar + 4a« = the area of the frame, 

and 18 X 12, or 216 = the area of the glass. 

By the conditions, 00 x -f 4 d:^ = 216 
Completing the square, 

42:8 4. 00x4-226 = 441 
2ar+16=±21 

2« = 6or— 36 
^^ence» X = 8, the width of the frame in inches. 

16. Let X = the cost of the flonr in dollars. 
Then x = the gain per cent. 

By the conditions, x + arX-^ = 89 

100x + 2* = 8000 
Completing the square, 

x«+100x + 2600 = 6400 
x + 60=±80 
Whence, x = 30, the cost of the flour in dollars. 

17. Let X = the number of persons at first. 
Then == the share of each. 

X 

Also, = the amount paid by each suryivor. 

X — 2 

By the conditions, ^^ = ??22 + 20O 

X — 2 X 

Or. -^ = 5§ + 2 

X — 2 X 

Clearing of fractions, 68x = 63x* 126 + 2xS * 4x 

2a:a-4x = 126 
xa-2x = 63 
Completing the square, 

xa-2x+l = 64 
x-l=±8 
Whence, x x= 9, the number of persons at first 

18. Let X 3= one part, 

and 24 -^x = the other. 

By the conditions, ?^ -f . ^ ■ = §§ 
X 24-x 16 
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Or, ?+— i_=:A 

ar 24-.ar 16 

Clearing of fractions, 

lO8O-46x + 46x=102a;-.8«* 

8x3 -.192ar=-. 1080 

aj3-24a: = -186 

Completing the square, 

xa-.24x + 144 = 9 

x-12 = ±3 

Whence, xrrUof^^ 

and 24 — ar = 0cnrl6w 

Therefore the parts are 9 and 16. 



19. Let X :ft the no. of men ill front at first. 

Then x + 6 = the no. in depth, 

and x(x-f 6), or x*4> 6x = the whole no. oi men. 
By the conditions, xa + 6x=4(x + 870) 

Completing the square, 

aj3 + 2x + l=;3481 
x+l = ±69 
Whence, x = 68. 

Therefore, 4x + 3480 = 282 + 3480 

= 3712, the whole no. of men. 



20. Let X = the cost of the goods in dollars. 

Then x = the loss per cent. 

By the conditions, x — x X r—r = W 
xuu 

100x-xa=1600 

xa-100x=-1600 

Completing the square, 

x3-100x-f 2500 » 900 

X-60=i:30 

Whence, x = 80 or 20 

Therefore the cost of the goods was ^th«r $80 or $20. 



21. Let X = the breadth in rods. 

Then 2x » the leagth, 

and X X 2 X, or 2ai^ s the area in square rods. 
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By the conditioiis, 

(2x + 20)(x + 24) = 42< 

2a«-68ar = 480 
xS-34x = 240 
Completing the square, 

a^-34x + 280 = 629 
x-17 = ±23 
Whence, x = 40 

Therefore, 2 ai^ = 3200, the area in square rods, 

= 20 acres. 



22. Let X = the width of the walk in yards. 

Then Qx-" 1 = the side of the court. 

Also, 4x(6x-l) + 4a«, 

or 28 a^ — 4 X = the area of the walk in square yards. 

By the conditions, 

28a«-4ar = 4(ex-l) + 840 
282<-28ar = 8S6 
DlTidingbyT, 423*4x = 48 
Completing the square, 

4a«-4ar+l = 49 
2«-l = ±7 
2x = 8or-6 
Whence, x = 4, the width of the walk in yards, 

and (6 X -* 1)^ = 23* = 620, the area of the court in square yards. 



23. Let 2x = the number of bushels of barley. 

Then x = the cost of the wheat in dimes per bushel, 

and X — 4 = the cost of the barley in dimes per busheL 

By the conditions, 

64x+2x(x-.4)=10(2x + 64) + 676 
54x + 2x3- 8x = 20x+ 640 + 576 
2x8 + 26x= 1116 
Multiplying by 2, 

4x» + 62x = 2232 
Completing the square, 

4x2+ 62x+ 169 = 2401 
2x+13 = i:40 
Whence, 2 x = 36, the number of bushels of barley, 

and X — 4 = 14, its cost in dimes per busheU 
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24. Let X = the second digit. 

Then 2x= the first. 

Therefore, 20 x + ar, or 21 x = the number, 
and " 

lOx + 22r, or 122r =r the number with its digits inverted. 
By the conditions, 

21a:(12ar+ll) = 4956 
Dividing by21, \23fl-\- llar = 236 
Multiplying by 48, 

676a:3 4.528x=11328 
Completing the square, 

676x8 ^ 528x + 121 = 11449 
24ar+ll = ±107 

24ar=06or-118 
Whence, ar = 4 

Therefore, ' 21 ar = 84, the number required. 



25. Let X = the no. of hours taken by the larger. 

Then x + 2 = the no. of hours taken by the smaller. 

Therefore, - = the part filled by the larger in one hour, 

and -^-z = the part filled by the smaller in one hour. 

x + 2 

The cistern can be filled by both pipes running together in 2\\, or f { 

hours ; hence both pipes together can fill |) in one hour. Then 

by the conditions, 

12_1 1 

36 X x+2 

Clearing of fractions, 

12x2+24x = 36x + 70 + 36x 
12x3-46x=70 
Multiplying by 12, 

144x3-652x = 840 
Completing the square, 

144x3-562x+ 629 = 1369 
12x-23=±37 

12x=60or-.14 
Whence, x = 6, the no. of hours taken by the larger, 

and X + 2 = 7, the no. of hours taken by the smaller. 



g04 KEY TO ACADEMIC ALQEBRA. 

26. Let IOOjts what A put into the firm. 

Since A's money was in 12 months, and B's 16 months, A's shajTe of 

the profits is 12X100£ _jc_ 

*^ 12xl00x+iex8000' « + 40 

Then sSnee the profits were tl800, 

100 x + i52^=: 2600 
x + 40 

x + 40 
Clearing of fractions, 

a:^ + 402r + 18x = 26ar + 1040 
a^a + 82 ar= 1040 
Completing the square, 

a^ + 32x + 266 = 1296 
x+16 = ±d6 
Whence, x » 20 

Therefore, 100 x = 2000, what A puts into the firm. 



27. Let X = the rate of the income tax. 

Then, 1000 --^X 1000, 



or 1000 — 10 X = remainder after deducting the income tax. 

1000- 10 x) 
= remainder after deducthig the percentage. 



Also, 1000 - lOx - ?^ (1000 - 10 x) 
100 ^ ^ 



By the conditions, 

1000 - lOx - ^1^ (1000 - lOx) = 912 

88-10x-10(x-l) + 2^i^=:ii = 

98-20x + 5i5Jrii = o 

Clearing of fractions, 

980-200x + xa-x=0 

xa-201x = -980 
Multiplymg by 4, 4 x* - 804 x = - 3920 

Completing the square, 

4x2 -804x + 201« = 36481 
2x-201 = ±191 

2x=10or392 
Whence, x = 5, the rate of the incone tax. 
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28. Let X = the number of miles an hour. 

Then, x + S = the number, if three more. 

102 
Also, — = the time taken to travel 102 miles at x 

^ miles an hour, 

102 

and r = the time taken at a? + 3 miles an hour. 

x + S 



By the conditions. 
Dividing by 17, 



102 ^102 17 
x + 3 X 3 

6 ^6 1 
ar + 3 x^S 
Clearing of fractions, 18r=18x + 64 — x^^^S* 

xa + 3a: = 54 
Multiplying by 4, 

4j-2 4.12x = 216 
CompletiBg the square, 

4x8+ 12x4-9 = 226 
2x + 3 = ±16 

2x=12or-18 
Whence, x = 6, the number of miles an hour. 



29. Let 


X = the length of the edge in inches. 


Then, 


6x3 = the ftorface in square inches. 


and 


12 X = the sum of the edgep. 


By the conditions. 




6x8- 


.12x = 210 


xa. 


-2x=3ft 


Completing the square. 


xa-.2x+l = 36 


x-l=±« 


Whence, 


X = 7, the length of the edge in inches. 


Therefore, 


x» — 343, the volume in cubic inches. 


30. Let 


X = the side of the greater lot in feet. 


Then, 




^-'''-.or266. 


'- 2x = the side of the smaller. 



2 ' 
By the conditions, 

x2+(266-2x)2=15025 
«a + 70226 - 1060x + 4x2 = 15025 
6x8 -1060x=-. 66200 
xa-212x = - 11040 



g06 KS^ T^ ACADEMIC ALOEBRA. 

Completing the square, 

a:a-212ar+106a=19e 
ar-106 = ±14 
Whence, x = 120 or 92, the side of the greater lot, 

and 266 — 2 x = 25 or 81, the side of the smaller. 

Therefore the areas of the lots are 14400 and 625 square feet, or 8464 
and 6561 square feet. 

81. Let X s the distance CD in miles. 

Then, ^ = B's rate in miles per hour. 

Therefore, ^ X ^, or — - = number of miles travelled by B before 
^® ^" ^^ meeting A. 

In ^ hours A trarels -^ miles; he therefore travels in all 28 + ^ 

miles from C, and is distant x — 28 — -^ miles from D when 

19 
he is met by B. * 

By the conditions, j^ = r-.28 -5| = ^^-28 
^ 861 19 10 

Multiplymg by 861, 

xs - 804 ar = - 10108 

Completing the square, 

3;a-804x+ 1523 = 12996 

ar- 152 = ±114 

Whence, x = 38 or 266, the distance CD in miles. 



32. Let X = the distance PQ in miles. 

Then, -^ = the rate of the first courier, 

14 

X A- 10 
and -~- — = the rate of the second. 

14 

20 280 
therefore, — , or — = time taken by the first to travel 20 miles, 

X X 



14 



and 



By the conditions. 



20 280 

--, or r- = time taken by the second to travel 20 miles. 

x-f 10 X + 10 

14 

280 280 1 



X + 10 X 2 
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Clearing of fractions, 

660 ar = 660x + 5600 - a« - lOx 
jr«4-10ar=6600 
Completing the square, 

xa+10ar + 26=6626 
jp+6=±76 
Whence, x = 70, the distance PQ in miles. 
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33. Let 

Then, 

Also, 

and 
By the conditions, 
Or, 
Dividing by 20, 



20- 



40- 



: the number of shares bought. 
I the number sold. 

i5i^ = the price paid per share, 



: the selling price per share 

ar-60 
1000 



X 

X-.60 
1500 

X 

1000 
ar-60 
1500 



X 

1500 



2-15 



ar-60 
50 



X a: — 60 



Clearing of fractions, 

2a:3_i20T-76ar + 4500 = 
2x3-246 a: = 
Multiplying by 8, 16 ar^ - 1960 x = 
Completing the square, 

16x3 -1060ar+ 2452 = 

4x-245 = 

4ar = 

Whence, x = 

1600^ 



and 



: 50 ar 
-4500 
-36000 

: 24026 

::kl55 

: 400 or 00 

: 100, the number of shares bought, 

: 16, the price paid in dollars. 
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CHAPTEE XXm. 

Art 270.^ Pages 229, 230. 



4. 


6. 




ar*-26xa = -144 


i 


rio + 31a:»-32 = 


4ar*-100xa = -676 




4arW + 124aH»=128 


42;«-100i^^026z=49 


4jf»+124aH» + 961 = 1089 


2xa-26 = db7 




2aH» + 31 = ±33 


2x^=18 or 32 




2*6=;:2or-64 


xa = 9orl6 




aH»=lor-32 


x = ±Sordb4 


7. 


ar=lor-2 


5. 
a* + 20*«-69 = 
a« + 20a:«+100=169 
a:« + 10 = ±13 

x« = 3or>23 
af=^3or-.{/28 




4ar-*-36x-a = -80 


4*- 


«_36ar-a + 81 = l 
2x-a-9=±l 
2x-a = 8 or 10 
z~8 = 4 or 6 
ar-i = ±2or± V6 

2 V6 



.-. by Art. 243, ar = dbior*lv6 



81x8 + 1 = 82 
a:* 

81ar*+l = 82a;« 

81«.ar*-81x82a:« = -81 

81«.ar*-81x82i^ + 412 = 1600 

81xa-41 = ±40 

81x8 = 81 or 1 

X = ± 1 or d: - 



CHAPTBa XXm.- PAGES 229. 230. 809 

9. 8a«-216 = 87a:« 

256a;«-32x37a:« = 6912 

256a< - 32 X 37 a:« + 372 = 8281 

16a*-37 = ±91 

16a:« = 128or-54 











«• = 


8or- 


27 

8 














ar = 


2op- 


3 
2 






10. 


(3a;«-2)2-ll 


(3a;3. 


-2) + 10 = 













9ar*-12:Fa + 4- 


331^ + 22 + 10 = 

















9ar*-46x2 = 


-36 
















a:*-6a:a = 


-4 














4ar*-20:ra = 


-16 












4x*-20ara + 26== 


9 
















2:Fa-6 = 


±3 
















2xa = 


:2or8 
















«« = 


lor 4 
















ap = 


:±lor±2 






11. 


(:^-5)a = 


241- 


20 a* 






.* = 
i 


:8or- 


7 


tifi' 


-10a:« + 26 = 


:241- 


29 x« 






ar' = 


r2or — 


^ 




a;« + 19a:» = 


216 








ar = 


= 4 OP ^49 




4a^ + 76a:« = 


:864 














4rc«+76:r«+192 = 


:1226 




18. 












2a:«+19 = 


:±36 






x*. 


f««= 








2a* = 


rl6or 


-54 




= 756 






*• = 


:8or- 


-27 




4«* + 4x* = 


= 3024 






a;=: 


:20P- 


-3 




1 fl 
















4ar* + 4x^ 


'+1= 


= 3025 




12. 


:.«.x» = 








2.^ 


Ui= 


= ±55 






:66 








2x* = 


= 54op. 


-56 




4a:»-4x* = 


:224 








«* = 


= 27 OP . 


-28 




:226 








.* = 


r3or- 


^8 




2ar'-l = 


:±15 








ar = 


= 243 or 


-i/286 




2.4 = 


:16or 


-14 








=243op- 


-28^78^ 
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14. 16. 

2J + 3x*-56 = 8ar* + 26x* = -l« 

3x* + 2** = 66 9**+78x* = -48 

9x^6x^=168 9x»+78x» + 169=121 



i 1 

9x» + «x*+ 1 = 169 



3x* + 13=±ll 

8x* = -24or-2 



3x*+l = ±13 « 

a X* = •- 8 or — 



3x»=12or — 14 
14 
3 



3 



1 . 14 X* 

XM = 4 or 






x= (±2)* or 



i-j} 



15. 



17. 

2x-»+61x~*-96 = 



)x*+12«« = 37248 16x-* + 488x-» + 61« = 4489 



4 4 4x'^ + 61 = ±67 

4x"* = -128or6 



Jx^+ 12x^+1 = 37249 

6x*+l = ±198 

6x*=192or-194 

x* = 32or-?I 
3 



,H = -?---3 



lOP^ 



.i = 2or-(f)* '-' = 4 or (I)* 



X 



18. 4x-15 = 17V* 

64x-16x 17^^ = 240 

64x^16x17 V^ + 172 = 629 

8V^-17 = ±23 

8^^ = 40 or— 6 

. c 3 

y/x = b or — - 

4 

, = 26orl 



CHAPTEE XXnL — PAGE 230. SIX 

19 \/4ic + 2 _ 4 ^_ 4— Vx 

4 + v^a: y/x y/x 

2ar + 2v'a:=16 — ar 
3^ + 2^^=16 
9 a: + 6 Vx + 1 = 48 + 1 = 49 
3Vx+l = ±7 
3V^ = 6or — 8 

V:r=.2or-| 

. = 4or^ 
9 

20. 8a:*-5£- = -.592 

2 

fix* -6x*= 1184 

25x*-30x* = 6920 

26x*-30x* + 9 = 6929 

6x*-3 = i:77 

6x^ = 80or-74 
x*=16or-^ 

21. 8x"*-15x"*-2 = 
266x"*-32xl6x"* = 64 

266x'"*-32 X 15x"* + 152 = 289 

16x"*-16 = ±17 

16x~* = -2or32 

x"* = --or2 
8 

x"t = -ior2* 
2 

x-i = -JLor2* 
32 

x=-32or2"* 
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Art. 271. — Page 232. 

4. (a^-6x)«-8(:ra-6x) = 64 

(aa-6x)a-8(xa-6*)+16=100 
xa-5x-4 = ±10 
xa-5x:s=14or-6 
4x3^20x = 66or-24 
4j;««-20x + 26=:81orl 

2x — 6=i:0ori:l 

2x= 14,-4, 6, or 4 
x = 7,'2,8,or2 

6. x* + 10x«+17x«-40x-84 = 

x*+10x« + 26xa-8xa-40x=:84 
(xa + 5x)«-8(xa + 6x) = 84 
(xa + 6x)« - 8(xa + 6x) + 16 = 100 

x>+6xr=14of4-6 
4xa + 20x = 56or-24 
4x* + 20x + 26=81orl 

2jf+5 = i:0or±l 

2x = 4,-14, — 4,or-6 
x = 2,-7,-2,or-3 

6. x«-10x-2Vxa- 10x+18+16 = 
xa-10x+ 18 - >2Vx^-10x 4 -18 = 8 

xa-10x+18-2v^[£l0xTl8 + l = 4 
V^ ^10x+18-l = i=2 
Vxa-10x+18 = 3o^-l 
xa-10x+18 = 9orl 
«• — 10x+26=16or8 

X — 6 = ±4op± v^ 
x=l, 0, or6±2VS 

7. x« + 5+V^T5 = 12 
4 (:ca + 5) + j4V^+l6 = 48 

4(:ca + 6) + 4VW_6 + l = 49 
2 Vx3 -t -5-f 1 = ± 7 
2V^T5 = 6op— 8 
Vx8 + 6 = 3or — 4 
ac«+5 = 9orl6 
xa = 4orll 
x=±2or± Vll 



GHAPTEB XXIIL — PAGE 232. gig 

8. 2a^ + 3a:-6>/2^T3£±5.= -3 

2 a^ + 3 z + 9 -5V^^+_8af + 9 = 6 

4(2«a + 3ar + 9) - 20\/ 2a:a + Sj? + 9 + 25 = 49 

2V2a:a + 3ar4-9"-6 =J=7 

2V 2ga + 3gT9 = 12or^2 

V2a^ + 3ar + 9 = 6or-l 

2x« + 3x + 9 = 36orl 

2a:3 + 8ar = 27or-8 

16*3 + 240: = 216 or -64 

16xa + 24a: + 9 = 225or-65 

4ar+3 = ±15or± V— 65 

4flP = 12, - 18, or -3 ± V--56 

^ « 9 _ .-8± V-65 
a: = o, — -, OP ■ 



a;* + 2««-26a;a-.26x+120 = 
a;* +2a:« + 0:2-26 a^~26ar = -120 
(0:3 + a:)2 - 26 (a:3 + ar) = X- 120 
(a;a + or)a^26(xa + o:) + 169 = 49 
a3+a:-13 = ±7 

a:^ + ar = 6 or 20 
, 4a:3 + 4ar=24or80 
4x« + 43r+l = 26or81 
2x+l = ±5or±9 

2ar = 4, — 6, 8, or — 10 
ar = 2, — 8, 4, OP — 6 



10. a:4-6««-29a:» + lUx = 80 

a:* - ea:« + 9a» - 88a:3 + 114a: = 80 
(a;« - 3a:)« - 38 (a:a -- 3a:) = 80 
(aa-3a:)2-38 (xa- 3a:) + 361 = 441 
«2«3ar-19=±21 

ar2_3a:= — 2op40 
4a:a-12a:=-8opl60 
4a;«-12ar-h9=lopl69 

2a: — 3= ±1 OP ±18 

2x = 2,4,-10, op16 
j: = 1,2, — 6, op8 
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11. 4^-6x+6V2H5^T20 = 46 
x^-6x + 20 + 6Vgg.^6x -f 20 = gQ 

4 (xa-6x+20) + 20V'xa--6£+^+ 26 = 289 
2\/x3 ~6x-f 20 4-6 = ± 17 

2 Vjrg-6x + 20 =12 or -22 
Vx3-6x + 20 = 6or-ll 
««-6x + 20=36orl21 
j!«-6* + 9 = 26orll0 

X — 3=±6or± v^lO 
x=r8, -2, op8± vllO 

12. Vx + 10 - v^x 4 -10 = 2 
Wx + 10 - 4 v^TlO + 1 = 9 

2V^X+ 10-1 = J:8 

2\' ^TlO = 4or-2 
v^x+10 = 2or-l 
x+10=16op1 
x = 6or-9 

13. 4xa + 6 V4^+ 12x-2 = -8->12x 
4xa + 12x-2 + 6V4xa.f 12x -2 = -6 

4x«+12x^2 + 6\/ 4^+12x-2 + 9 = 4 
V4xa 4- 12x^24- 8 = db2 

V4x3 4.12x-2 = -6or-l 
4xa4-12x-2 = 26orl 
4x8 4- 12x4- 9= 36 or 12 

2x4-3 = ±6op±v^2 

2x = 3,-9,or-8±2v3 

14. (x«4-16)*-3(x«4-16)*4-2 = 
4(x« 4- 16)* - 12(x« + 16)* 4- 9 = 1 

2(x»4-16)*-3 = ±l 
2(x»4-16)* = 4op2 

(x»4-16)* = 2opl 
x« 4- 16 = 8 or 1 

a:a=_8or-16 
X = — 2 or * <^6 
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16. 4(x-l)*-6(x-l)*+l = 

64(ar - 1)* - 80(ar - 1)* + 25 = 9 

8(a:-l)*-5=:i:S 

8(x-l)* = 8or2 

(ar-.l)*=lorl 
4 

<ar-l)i = ±lor±l 
2 

x-l = ±lor±l 
8 

x = 0,2,|,or| 

16. a;* + 14a* + 47a:a-14a:-48 = 
a:* + 14ar« + 49:r2 - 2:r3 - 14a: = 48 

(x2+7x)2-2(xa+7x) = 48 
(!:«+ 7ar)«-2(i:a+ 7x)+ 1 = 49 
fl:3+7a:-l = ±7 
a«+7x = 8or — 6 
4xa + 28*=32or-24 
4aa + 28ar + 49 = 81or25 
2ar+7 = ±9or±5 

2ar=2,-16,-2,or-12 
ar=l, — 8, — l,or — 6 

17. 3(a;« + 6*)-2VPT^7Tl = 2 
3(a:a + 6ar+l) -2Vjr8 + 6g + l = 6 

9(aa + 6a:+ l)-6y^+6x-M + 1 = 16 

3V^T5F+l--2 = ±4 

3 V^+TxTl = — 3 or 6 

, 5 

Va:2 + 5ar + l = — loFg 

a3 + 6x+l=lop^ 

€7 

x=0,-5,|.or-| 



816 KEY TO ACADSMIG ALGEBRA. 

18. (»-«)* + 2V&(*-a)*-86 = 

(x-a)* + 2V6(ar-a)* + 6 = 46 

(ar-a)* + 6*=i26* 

jp— = 6* or 8x3*6* 

« = a + 6*ora + 8v^86»" 



C^FTEBS XXm., XXIV.— PAGES 232, 22L 
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CHAPTER XXIV. 
Art. 274. — Page 234. 



(1) 

(2) 

(3) 



2 (2a:3-8ya = -10 

t 3a: + y=l 
From (2), y = l — 3ar 

Substituting in (1), 
2a:2_3(i«3a:)2=:-10 
2a:2«3+18x-27:r3 = - 10 
26xa-18ar=7 
625xa-450x = 176 
fi25a:a-450x + 81 = 256 
26jp-9 = ±16 

26ar=:26OT — 7 

7 

26 

Substituting in (3), 

, = l_8opl+|l 

= -2or|? 
26 



a. 






(1) 
(2) 
(3) 



From (1), y = — a;— 1 

Substituting in (2), 

a:(-ar-l) = -66 
a;a + ar=6d 
4x3 + 4x = 224 
4a;a + 4ar+l = 226 
2ar+l = ±16 

2a:=14or-16 
:f=7op — 8 
Substitating in (3), 

y = -7.-lor8-a 
= -8 or 7 






-y^=117 
From{l), y = x — 3 
Substituting in (2), 
3^14. (a;. 3)2 ==117 

a!a + aa-6ar+9=117 
2x2 -6a: =108 
4a:3-12x = 216 
4xa-12x + 9 = 226 
2x-3 = ±16 
2x = 18or-] 
x=9or — 6 
Substituting in (8)^ 

y = 6op-9 



(1) 
(2) 
(3) 



5. 



(10x + y = 3xy (1) 

1 x-.y = -2 



From (2), y = x + 2 

Substituting in (1), 

10x + a: + 2 = 3x(x + 2) 
llx+2 = 8xa + 6x 
3xa-6x = 2 
36x3-60x = 24 
86a;a-0Ox+26 = 49 
6x-6 = ±7 

6x=12or — 2 
1 



(2) 
(3) 



X = 2 or — : 



3 



Substituting in (8), 



y = 2 + 2or-±+2 
= 4or| 
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6 (^-y» = -87 (1) 
I ar-y = -l (2) 

From (2), y = x + l (8) 
Substituting in (1), 
^-(x+l)8 = -.37 
-3xa-8ar-l = -37 
-8a^-3x=-36 
a:2 + af=12 
4i^ + 4z=:48 
4ar34.4x+l = 49 
2a:+l = ±7 

2ar=6or — 8 
x = 8or — 4 
Substituting in (3), 

y = 4or-8 

7 (x-y = 6 (1) 
I xy = -6 (2) 

From(l), x = y + 5 (8) 

Substituting in (2), 

y(y + 5) = -6 
ya+6y = -6 
4y« + 20y = -24 
4y2 + 20y + 26=l 
2y + 6 = ±l 

2y = — 6op-4 
y = — 8op— 2 
Substituting in (8), 

a: = 2 OP 8 



8 { x + y = 8 (1) 

1x8 + ^8 = 29 . (2) 
From (1), y = 8 - « (8) 

Substituting in (2), 

:ca+(3-x)2 = 29 

ar9 + 9-6x + :ta = 29 

2a:3«6:r = 20 

4:Fa-12x = 40 

4a;a-12x+9 = 49 

2ar-8 = ±7 

2z=10op— 4 
X = 6 OP — 2 



Substituting in (8), 

y = — 2 OP 5 



9. 



2^3 

? + ?=! 

X y 



From (1), 

8x + 2y = 24 

2y = 24-8x 
24-^ 
^ 2 

Fpom (2), 

2y + 8x=xy 
Comparing (8) and (6), 

xy = 24 
Substituting fpom (4) in (6), 

24x-3x3 = 48 
a4»_8x+16=0 
x-4 = 
x = 4 
Substituting in (4), 

^^ 24-12 
^ 2 



(1) 
(2) 

(3) 
(4) 

(6) 
(6) 



= 6 



10. J^ + y«=152 (1) 

I « + y = 2 (2) 

From (2), y = 2-x (3) 

Substituting in (1), 
x»+(2-x)»=162 
8-12a: + 6xa=152 
6xa-12x=144 
xa-2x = 24 
aa-2x+l = 26 
x-l=±6 
x = 6op — 4 
Substituting in (8), 

y = — 4 OP 6 
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819 



-- (8xa-2xy = 16 (1) 

I 2ar + 3y=12 (2) 

From (2), 3y = 12-2ar 

t> = '^ (8) 
Substitutiiig in (1), 

9ar3-24a: + 4xa = 46 
13xa-24a: = 46 
169:r3-312ar=686 
169a:a-812x+144 = 729 
13ar-12 = ±27 

13x = 39or-16 



12. 



Substitutmg in (3), 

12-6^ 



y = 



"*i5 



■'k 



(8:c«-y» = -7 (1) 

] 2ar-y = -l (2) 

From (2), y = 2x+l (3) 

Substituting in (1), 
8a:«-(2x+l)» = -7 
-12xa-6a:-l = -7 
-l2a^-6ar = -6 
2a^ + ar=l 
16a^+8z = 8 
16a» + 8ar+l = 9 
4ar+l = ±8 
4ar = 2or — 4 

ar = - or — 1 
2 

Substituting in (3), 

y = l + lop-2+l 

= 2or-l 



13. 



{aa + 8j^-y« = 23 
I x + 2y = 7 



ar=7-2y 



From (2), 
Substituting in (1), 

(7-2y)» + 8y(7-2y)-y2 = 23 
49-28y + 4y2 + 21y-6y2-y2 = 23 

-3ya-7y = -26 
36y2+84y = 312 
86y3 + 84y + 49 = 361 
6y + 7 = ±19 

6y = 12or — 26 

^ 3 



Substituting in (3), 



*=7-4op7 + ^ 



(1) 

(2) 
(8) 
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14. 


{ ;*l'l 


(1) 




l8x-2y = -4 


(2) 


Prom (1), 


2a^ + 2ya=:6xy 


(8) 


From (2), 


2y = 8a: + 4 




Or, 


« = 8x + 4 
^ 2 


(4) 


SnbBtitutlng in (8), 2x8 + 2 ^^"^ + ^Y= 6a: [^^ + ^\ 




i 


5»^+(3x + 4)a I6a:«+20ar 






2 2 




4x8 + 9a;a + 24 a: + 16 = 16i« + 20* 






-2fl:3 + 4x = -16 






xa-2x = 8 






9fi^2x+l:=9 






x-l=±8 






x = 4or-2 




Substituting in (4), 


= 8or-l 




Art. 275.— Page 237. 




4. 


t xy = -6 


(1) 




(2) 


Squaring (1), 


xa + 2xy + y8=l 


(3) 


Prom (2), 


4xy = -24 


W 


Subtracting (4) from (8), 


x«-2xy + y»c=25 






X — y = d=5 


(6) 


Adding (1) and (5), 


2x=l±5 = 6or— 4 
x=:8or — 2 




Subtracting (6) from (1), 


2y = lT5 = -4or6 
y = -2or8 




5. 


( x-y=6 
(xa + y»o=90 


(1) 




(2) 


Squaring (1), 


t^-8^ + y^ = 36 


(3) 


Subtracting (3) from (2), 


2xy = 64 


(4) 


Adding (2) and (4), 


** + 2xy + ya=144 






x + y = ±12 


(5) 


Adding (1) and (5), 


2x = 6±12 = 18or — 6 
x = 9or— 8 




Subtracting (1) from (6)^ 


2y = -6±12 = 6or-.18 
y = 3or-9 
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6. (ar-y = -10 (1) 

I ary = -21 (2) 

Squaring (1), «« - 2 xy + y* = 100 (3) 

From (2), 4xy = -84 (4) 

Adding (3) and (4), «» + 2 xy + y^ = 16 

ar + y = ±4 (6) 

Adding (1) and (6), 2x = - 10±4 = -6 or-14 

x = — 3or — 7 
Subtracting (1) from (5), 2y = 10 ± 4 = 14 or 6 

y = 7or8 

^ C af«+y» = - 19 (1) 

(x3-xy + ya=19 (2) 

Dividing (1) by (2), * + y =t - 1 (3) 

Squaring (3), jc«+2ry + ya= 1 (4) 

Subtracting (4) from (2), — 3xy = 18 

'xy = 6 (6) 

Adding (2) and (6), x* - 2 xy + y^ = 26 

x-y = ±6 (6) 

Adding (8) and (6), 2x=-l ±6 = 4 or -6 

X = 2 or — 3 
Subtracting (6) from (3), 2y = - 1 t 6 = -6 or 4 

y = -.3or2 



(x« + y« = 26 (1) 



xy = 12 (2) 

From (2), 2xy = 24 (3) 

Adding (1) and (3)^ x* + 2 xy + y^ = 49 

x+y=±7 (4) 

Subtracting (3) from (1), x« — 2 xy + y* = 1 

«-y = ±l (6) 

Adding (4) and (5), 2 x = db 7 ± 1 

= 8,6,— 6,or-8 

X = i: 4 or i: 3 

Subtracting (6) from (4), 2y = i: 7 t 1 

= 6,8,-8,or-6 
y = i: 3 or i: 4 



( x + y = -4 (1) 

lx2 + y« = i 



^ ^ ,y« = 68 (2) 

Squaring (1), x« + 2 xy + y^ = 16 (3) 

Subtracting (3) from (2), — 2 xy = 42 (4^ 
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Adding (2) and (4), 


a!a-2ary + y« = 100 






ar-y = ±10 


(6) 


Adding (1) and (6), 


2x = -.4i:10 = 6or-14 
X = 3 or — 7 




Subtracting (6) from (1), 


2y = -4TlO = -14or6 
y = -7or3 




10. 


I x-y=2 


(1) 




(2) 


DiTiding(l)by(2), 


*« + xy + y« = 49 


(3) 


Squaring (2), 


a:«-2xy + y2 = 4 


W 


Subtracting (4) from (3), 


3xy = 46 






xy=16 


(6) 


Adding (3) and (6), 


■^ + 2xy + y2 = 64 






*+y=±8 


(«) 


Adding (2) and (6), 


2x = 2±8 = 10or— 6 
x = 6or-3 




Subtracting (2) from (6), 


2y = -2±8 = 6or-.10 
y = 3 or - 6 




11. 


f^ + y« = 9 

I x+y=S 


(1) 




(2) 


Dividing (1) by (2), 


«*-^y + y^=3 


(8) 


Squaring (2), 


xa + 2xy + ya = 9 


(4) 


Subtracting (4) from (3), 


-3xy = -6 






-xy = ^2 


(6) 


Adding (3) and (5), 


xa-2xy+ya=l 






x-y=±l 


(«) 


Adding (2) and (6), 


2x = 3d:lr=4or2 
x=r2orl 




Subtracting (6) from (2), 


2y = 3Tl = 2or4 
y = lor2 




12. 


s— i 


(1) 




( «y = flO 


(2) 


Squaring (1), 


««-2*jr + y = l 


(8) 


From (2), 


4«y = 240 


(4) 


Adding (3) and (4), 


«« + 2xy + y« = ^ 






'+y-? 


(6) 
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Adding (1) and (6), 


2x = l±?l=16or-16 
2 2 

* ft «^ 15 
*=8or-- 




Subtracting (1) from (5), 






13. 


5a« + ya = 86 


(1) 




(2) 


From (2), 


2xy = 84 


(3) 


Adding (1) and (3), 


*»+2a!y + y«=xl69 






x + y = ±13 


(4) 


Subtracting (3) from (1), 


a3-2xy + y2=l 






X— y=±l 


(6) 


Adding (4) and (5), 


2x=±13±l 

= 14. 12. -12, or -14 
X = ± 7 or ± 6 




Subtracting (5) from (4), 


2y = ±13Tl 

= 12, 14, -14, or -13 
y = ± 6 or ± 7 




14. 


Cx«-y« = -316 
1 x-y=-4 


(1) 




(2) 


Dividing (1) by (2), 


«*+ary + y2 = 79 


(8) 


Squaring (2), 


x«-2xy + y2=i6 


(4) 


Subtracting (4) from (3), 


8xy = 63 






a:y = 21 


(5) 


Adding (3) and (5), 


«« + 2xy + y2=ioo 






x+y = ±10 


(6) 


Adding (2) and (6), 


2x = -4±10 = 6or-14 
x = 3or-7 




Subtracting (2) from (6), 


2y = 4±10=Uor-6 
y = 7or-3 




16. 


xa + ya=193 
x+y=-6 


(1) 




(2) 


Squaring (2), 


«« + 2xy + y2 = 25 


(8) 


Subtracting (3) from (1), 


-2x^ = 168 


(4) 


Adding (1) and (4), 


xa-2xy + y2 = 36i 






x-y = ±19 


(6) 
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Adding (2) and (6), 2 « = - 6 i: 19 = 14 or - 24 

x = 7op-12 

Bnbtncting (5) from (8) 2 y = - 6 7 10 = - 24 or 1 1 

y = — 12 or 7 



16. 


U + y = l2 

\ xy = -46 


(1) 




(2) 


Squaring (1), 


««+2*y + ya = 144 


(3) 


From (2), 


4xy = -180 


(4) 


Subtracting (4) from (3), 


««-»ary + ya = 324 






x-y = ±18 


(5) 


Adding (1) and (5), 


2«=12i: 18 = 80 or-0 
«=15or — 8 




Subtracting (5) from (1), 


2y = 127l8 = -6or80 
y = --8orl6 




17. 


(«« + *y + y« = l3 


0) 




(2) 


Dividing (1) by (2), 


x-y=-6 


(3) 


Squaring (8), 


«*-2*y + y« = 26 


(4) 


Subtracting (4) from (2), 


8xy = -12 






a:y = -4 


(6) 


Adding (2) and (6), 


a« + 2xy + ya = 






x+y=±B 


(6) 


Adding (3) and (6), 


2a:=-6±3 = -2or-8 
x = -lor-4 




Subtracting (3) from (6), 


2y = 5±3 = 8or2 
y = 4orl 




la 




(1) 




(2) 


Squaring (2), 


a*-2xy + y« = 26 


(8) 


Subtracting (3) from (1), 


2a:y=132 


(4) 


Adding (1) and (4), 


3^ + 2xy-\'f = 2S9 






x + y = ±17 


(6) 


Adding (2) and (5), 


2ar = -5±17 = 12or-22 
* = 6or-ll 




Subtracting (2) from (6), 


2y = 5±17 = 22or-12 
y = llor-6 




19. 


\ *+y=-2 


0) 




(2) 


Dividing (1) by (2), 


a*-:py + y« = 103 


(3) 
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Squaring (2), 
Subtracting (4) from (8), 

A4ding (3) and (6), 

Adding (2) and (6), 


a:a+2ari^-fy« = 4 

-3a:y = 189 

a^-axy + ya = 266 
X — y=±16 

2xs=*-2:k 


16 = 


14 or 


(4) 

(6) 

(6) 
-18 








ar = 7 or ■ 


-9 






Subtracting (6) 


from 


(2). 


2y = -2:F 


16 = 


^18 


orU 








y = -9or7 










Art 27e.-«I^age 239. 








2. 












0) 

(2) 



Putting y = vxkk (1) and (2), 

a^-t;xa = 36; or,a;a = -?L (8) 

1— » 



Equating the valueB of z>, 



36 18 



1 — w t; + y^ 

35t; + 36ir»=18-18» 

36w2+ 53^=18 

4 X 352t?« + 140 X 53t;= 2520 

70>i;» + 140 X 63i; + 63a = 5329 

70v + 68 = ±73 

70i; = 20or-126 

2 9 

« = -or-- 

Snbstitnting in (8), «« = -^ or -^ 

1-1 1+F 
7 6 

= 49or?5 
2 

Whence^ ar=±7or±-^ 

V2 

= ±7or±-V2 

Q 9 6 

Substituting these Talues iay = vx, jr = - (± 7) or — - ± - y^) 

7 5 2 

= ±2or=f?V2 
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3. (2^ + xy = 16 (1) 

I a:«-y« = 8 (2) 

Putting y = rx in (1) and (2), 

2a:« + va« = 16; or, a«=-i^ (3) 

*«-»«««= 8; OP, a«= ® 



l-i^a 



Equating the YalnM of a«, 15 _ 8 



2 + r l-t^a 
16-16t;«=16 + 8t; 
-15t;a-8t;=l 
225«*-»'l^v=:-15 
226«s + 1209 +16 = 1 
16v + 4 = ±l 

15v = — 6or«3 

Substituting in (3), ^a^-lLor-iL 

3 

x = ±8op±-5- 

= ±3op±5^ 

Bubfltiituting these Talues in y = vx, y = .l(±3) or — -(±^v^) 

3 6 3* 

= TlorT^V^ 

4. (*« + xy-y«=-ll (1) 

] «a + ya=i3 (2) 

Putting y = w in (1) and (2), 

a« + t;a:a-t?M = -ll; or, a«= ""^^ 



aa + t;2a:«= 13; or, :ra = _li- (3) 

1 -4- fj* 



l + v-t;* 

13 
1 + v^ 



Equating the values of «a, ~^^ - ^^ 



l + t?-i;2 i^t;2 
-ll-lli;2=13 + 13i;-13i^ 

2t;S-13t;=:24 
lers- 1040 = 192 
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16t;2-104t;+ 169 = 361 
4t;-13 = ±ld 

4»= — 6op32 

r = -?op8 



Substituting in (3), gjk - -IL. or ^ 

i 

1 



1+2 1 + ^ 



= 4 or. 

D 
a#=^±2op± — 

= ±2op±ivfi 
6 

Substituting these talues in y = vx, y = — -(± 2) or 8(± - ^6) 

2 6 

= =F3or±|v'6 
6 

6. («a + *y + 4y« = 6 (l)^ 

_ I 3a^ + 8y2=14 (2) 

Putting y = t;« in (1) and (2), ^ ^ 

«a + t;aa + 4t;aa^= 6; or, a«= ? 

l + t; + 4»a 

3a^ + 8t;2a^=14; or, a^ = --ii~ (3) 

o + ot?* 



Equating the ralues of 2>, 



6 14 



l + w + 4t;« 3+8t;2 
18 + 48 »» :;= 14 + 14t; + 56t;« 
-8t;a-14t; = -.4 
64t;a+112t; = 32 
64»a+112r + 49 = 81 
8« + 7 = ±9 

3t» = 2or — 16 

v = l or — 2 
4 



Substituting Jn (3), ^a^JLor ^^ 

3 + 1 3 + 32 



2 

— i 

»=±2or ±-*p 

= ± 2 or ± i^O 
5 



828 KST TO JkOADEMJC ALOBBKA. 

Subftitating thete rallies in y = rx, y = 1 (^ 2) or - 2(± ^^10) 

= :t|orT|vlO 

Putting y = »a: in (1) and (2), ^ ^ 

-•♦«t«=12;or,a:« = -Ji- (3) 

1 + r ^ ' 

r — »» 

Equating the tihieff of a*. ^^ ^ ^ 

1 + r »-»« 

-12r« + 10t; = 2 
144 t;a- 120 17 = -24 
144t;«-120t; + 26=l 

l»vi:i=±l 

12t;±=4or6 

w = - or - 
3 1^ 

Substitntlng in (8). «"= -^ or -iL 

SubfltitntiBglh«B6t*hi«iily-=tj; * = ±3or±2V2 

y = l(±8)orl(±2V2) 
t^ :fe 1 or ± v^ 
7. |2ya-4«y + 3a^=17 (1) 

Putting y = rx in (1) and (2>, ^ ^^ 

2i%9-4i;a:« + 8a«=17; or,*a = H ^ 

2«a-.49 + < 

t«x«-a^=16;or,x« = A (gj 

Equating the values of x^, 1I_. = ^^ 

2t;3-4t; + 3 t^^l 

17t;2 - 17 = 32t;a - 64t; + 48 
-16t?« + 64v = 66 
22603.900^^.075 
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22ft »»- 960 v^ 1024 » 49 
i6t;-82 = ±7 

15v»:26Qrj39 
5 13 

1 A 1A 

Siilwtituting i» (8), ''^'^S **T69 

?""^ 26""^ 

= 9or2J 
9 



Sabslitating these YBlrm iny^vx 



■i<*»)«f(-i) 



= ±6or±?^ 



^ f2*a-2ry-y« = 3 (1) 

\ •? + 3zy + ya=ll C2) 

Putting y ^ vx in (1} lu^ <2), 

2a^-2t^:t«-i;2a:a= ^ ; or, ^ = ^--^— j^ 
x» + 3r:t«+t;2^ = ll; or, 3:«= ^^^^^^^ (3) 

Equating the yalues of a^, 2,/,, ^ = 1^3^^^ 

8 + 9„ + 3w2-22-22t;-llo* 

4xl4«i;^+66x31t?=1064 

??Vr|. 56 xSlt; + 961 = 2026 

28t; + 31 = ±46 

28t;=14or-76 

2 7 

Subfltituting in (3), *^== ■■ ^ " / ' j or ■■ ^ ^.^ '^^ 

= 4 or 49 

««Ki:2or ±7 

1 19 

SubBtituting these values in y = rj, y = 5 (± 2) or - — (± 7) 

= ± 1 or T 19 
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9. /•j»-»^+«|«=11 (I) 

FMtt|ffjr>nrfari)aad(Z). 

Eqoaliflf tiM taIum «r 1^, 



IS -3 



BubftiiatiDg In (8), 



400«s-120v = 720 

400f^-120v + 9 = 729 

20t;-8 = d:27 

20« = 80or-24 

8 

.= _o,-- 



«.« 27 o 12 108 
8+8-- 8--- — 

x=.2or.-|j 

= ± 2 OP ± ^ V31 

Bubitltutlng Ihete T«luei in y =r »x, « = hi: 2) or - ?r± —^1) 

2 6 31 

81^ 

10. i a^ + ay-yt=l (1) 

|x»-xy + 2y« = 8 (2) 

Ptttttng y « «* In (1) and (2), 

jr« + v««-««x« = l;op, x»=- L_^ (8) 

l + » — 1^ 



x«-wfi + 2vM = 8; op, x«=- 



Equating tlMTaluM of x>, 1 = — _? 

^ l + »-«a l-» + 2«« 
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l-t; + 2t;a = 8 + 8t;-8w« 

400«*-360v + 81 = 361 
20i;-9=dbl9 

20w = — 10or28 

. = _lopl 
2 5 

SubBtituting in (3), afl= = — r <>' s — 35 



= 4 or 25 



4 5 25 

11 



ar=:±2or±— — 

= ±2or±A^lly 

1 7 fi 

Substituting these values in y = rx, y = - -(± 2) or -(± jj v^l) 

= qFlor±^Vll 



r 4ary-a^ = 6 (1) 

"• \l3a:3-31xy + 16y« = 2J (2) 

From (2), 26a:2 « 62a:y + 32y2 = 6 (3) 

Putting y = rar in (1) and (3), 

4va^-:r:«=6; or, a:3=— ^ (4) 

4« — 1 

+ 32t;a«a = 6; or, a:2= ^ 



■26-62u + 32t;a 
Equating the values of A j^ = 26-62u + 32i;« 

1 ^ 1 

4t;-l 26-62i; + 32t;« 
26 — 62t> + 32i?2 = 4i; — 1 
32112-06!; = -27 
1024i)2 - 32 X 66u = - 864 
1024 i;a - 32 X 66t; + 1089 = 226 
32v-33 = ±16 
32v = 48orl8 

3_ 9 

» = - or — 

2 16 



8M KET TO ACADWMSC ALGXBBA. 

SubBtituting in (4), a^ - _^ ©p — 

6-1 



4-1 



«eler4 

x = ±l OP ±2 



SubBtitutmg thete Talnes In y s t»r, y = ?(* 1) op — (± 2) 

2 16 



2 8 



Art. 277.— Pages 242, 243. 

5. (a:y-2a:=6 (1) 

la:y + 3y = — 2 (2) 

Subtrtcting <1) from (2), 2x + 3y = - 7 

8y = -2x-7 

* = -^' (8) 

Substituting in <1), ^xf^^L±l\^2x = 6 

-2a:a-7x-6x=16 

2i«+13x = -16 
162>+104x+ 169 = 40 
4x+18 = ±7 

4jr=r^20or~6 

x = -.6or-? 
2 

SubBtituting in (8), y = -ri£±iop-^=^±I 



8 



-"-I 



a 



a? + y = 9 (1) 

x*+y* = 8 (2) 

Dividing (1) by f2), x*-.;r*y* + y* ;= 8 (8) 

Squaring (2), ar* + 2 ar^y^ + y* = 9 (4) 
Subtracting (4) from (3), - Sx^y^ = - 6 

-j:*y» = -2 (6) 



Adding (3) and (5), ^* - 2a:*y* + y* = 1 

«*^y*=±l (6) 

Adding (2) and (6), 2x*= 3 ± 1 = 4 op 2 

x* = 2orl 
«=:8op1 

Sabtracting (6) from (2) dy^=:=8 7} = 2 or 4 

y* = lor2 
^ = 1 OP 8 



« . 4:««-3y« = -ll (1) 

^- - — - :301 (2) 

Multiplying (1) hy 6 and (2) by 3, 



{ 4:««-3y« = . 

• by 3, 
20a:2-15ya = - 
83ja+i6ya= 903 

Adding, 6Sx^=z 848 

xa=l6 
ar = ±4 
Substituting x = £4 in (1), 64 - 3y« = - 11 

-3y« = -76 

y2 = 26 



C a« + y* = 36 (1) 

I: 



la^y + xy2 = 30 (2) 

Multiplying (2) by 3, Sx^y + 3xy2 = 90 (3) 

Adding (1) and (3), 

x« + 3 x3y + 3 xya + y» = 126 
Eztpacting the cube poot, x + y = 6 (4) 

Dividing (2) by (4), «ry = 6 (5) 

Squaring (4). «» + 2xy + y« = 26 (6) 

From (5), 4xy = 24 <7) 

Subtpacting (7) fpom (•), *« *- 2 jpy + y* 5= 1 

*-y = ±l (8) 

Adding (4) and (8), 3x=^±1c=6op4 

x = 3op2 
Subtpacting (8) from (4), 2^ = 6^1 = 4 op 6 

y = 2 OP 3 
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(dx-2jr = 4 (2) 

From (1), 10 j« + 105« = ttxy (3) 

From (2), 3x-4=2y 

f = ?^ (4) 

8fib0titiitiiig from (4) in (3), 

20j^ + 46j^-120jr + 80 = 87x*-116x 
-22jr«-4x=~80 
lljr« + 2x^4e 
121x« + 22x+ 1 = 441 
llx+l = ±21 

llx = -22or20 



— f? 



??-4 



= _6ori. 



SabBtitntiiig In (4), y = ~^r* <» — 

10. fx« + y«=6m« (1) 

I x-y = m (2) 

8qu«4ng (2), x« - 2 xy + ys = ma (3) 

Subtracting (8) from (1), 2 xy = 4 m* (4) 

Adding (1) and (4), x* + 2 xy + y* = 9 m* 

x + y=±3m (5) 

Adding (2) and (6), 2x = m ± 3m = 4i» or -2m 

X = 2 TO or — m 
Subtracting (2) from (5), 2y = -m±3m = 2mor-4m 

y = m or —2m 

11. /*" + y« + ar + y = 18 (1) 
i. X5f = 6 (2) 

From (2), 2xy = 12 (3) 

Adding (1) and (3), x« + 2xy + y2 + x + y = 30 

4(* + y)« + 4(x + y) + 1 = 121 
2Cx + y)+l = ±ll 

2(x + y) = 10or-12 

x + y = 5or-6 (4) 
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Squaring (4), ai^ + 2 xy + y^ = 26 or 36 (5) 

From (2), 4 a:y = 24 (6) 

Subtracting (6) from (5), ai^ - 2 a:y + y« = 1 or 12 

JF — y = ±lor±2V8 (7) 

Adding (4) and (7), 2a? = 6 ± 1 or - 6 ± 2^3 

x = 8, 2, or-3± V^ 
Subtracting (7) from (4), 2y = 5 t 1 or - 6 t 2^3 

y = 2, 3, OP - 3 T v^ 

r*«-2xy=16 (1) 

l2zy + ya = -3 (2) 

Putting y = ra? in (1) and (2), 

3^^2v3^= 16; or,xa = -il- (3) 

1— 2i; 

2t;a:a + w"a*=-3; or, a:3= "^ 



Equating the values of 2^, 



2t> + t;« 
16 -3 



l-2i; 2w + t;« 
82t; + 16t;a = -3 + 6» 
16t;a + 26t? = -3 
256»a + 41617 + 169 =121 
16v+13=±ll 

16v=: — 24or— 2 

„ = _§or-| 
2 8 

16 ..J6 
1 + 



Substituting in (3), a« = r-^ or j 



= 4or^ 



4 
5 



x = ±2or±-^ 
V5 

= ± 2 or db I V^ 
5 



g 18 

Substituting these values in y = ra:, y = '-^{^^)oT -^-{^ 1^^) 



= T 3 OP T i V^ 
5 



^- I x + y = 12 

Putting X = li + 1; and y = « — w, 

(tt + v)« + (tt - »)» = 18 (tt« - 1;2) (1) 

tt + » + tt — 1, = 12 (2) 



SM 
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(2), 



fUdudng CI), 



And 

14. 

FuttiDfy-v«in(l)ftnd(2), 



2« = 12 

V=:±2 

xs= 11 + = 6^2 = 8 or 4 
IT s ji<- o = T 2 = 4 or 8 



l»y + 4ya = i 



= 80 



«« + 8»«« = -14; or, a« = 



-14 



"l + S* 
«x« + 4»«««= aP; or, a«= ^ ^ 

Eqottlnf the raluM ^f «»» -=^ = — ^5_ 

l + 3w t; + 4wa 

-14»-6(jD« = 80f 90t; 
-66w«-104r = 30 

28«v*+ 28 X 52 V + 676 = 266 
28v + 26=:±16 

28v = -42or-10 



Sttbtlitttttng ill (S)» 



^btUmUiif I^Me Tthwi iBf «Mr, 



(1) 

(2) 

(3) 



3 6 

. = ^.ar-jj 

1.? 1-15 
2 14 

= 4 or 196 

x=±2or±14 

jr = -|(*2)or-^*14) 

= 78or =^6 



IV 



^KM^ Vl\ 



Ui=u 
** jqr f» 








^PAQB 2«2. 


From (2), 






1 = 7» 

'y 


Subtracting (4) from (3J, 


1 


-^ + i = 49 






1 

X 


-J-*' 


Adding (1) and (5), 






|=n±r=18oi'4 
i = 9or2 

9 2 


Sabtracting (5) from (1> 






| = llT7 = 4orl8 
l = 2or9 









88T 

(6) 



Cx-y = o-6 (1) 

^®- I xy = 2a^ + 2ab (2) 

Squaring (1), i«-2xy + ya = a«-2a6 + 6a (3) 

From (2), 4xy = 8aa + »afr (4) 

Adding (3) and (4), x« + 2xy + ya = 9a2 + 6a6 + ft^ 

x + y = ±(3a + 6) (5) 

Adding (1) and (5), 2x = a - 6 ± (3a + 6) 

= 4a or —2a — 26 
ar = 2aor— a — 6 

Subtracting (1) from (6), 2y = - a + 6 ± (3a + 6) 

= 2a + 26or — 4a 
y = a + 6or— 2a 



rja + ya = 9-a: (1) 

Adding (1) and (2), »«*= 1^ - * 

16ja + 8a?+ 1 = 121 
4ap4laa±ll 

4x=10or-12 

, = 5or-3 
2 



888 
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Sub§titiitingar = 5in(2), 
Snbstitiitiiig «s.8 in (2), 

la 

Squaring (2), 

Subtractiiig (3) from (1), 
Adding (1) and (4), 

Adding (2) and (6), 
Subtracting (2) from (6), 



.1=-. 



*y y* 



H-» 



(1) 

(2) 
(8) 

(4) 
(6) 



-=lli:3=14or8 



- = 7or4 

- = -ll±3 = -8or-14 

- = -4or-7 



19. 



'- ^ + a: + y=19 



*^™(2), 2xy + 2:r + 2y = 88 

Adding (1) and (3), ** + 2xy + 5fa + :p + y = 6e 

(* + y)*+0f + y) = 66 
4(* + y)« + 4(x + y) + 1 = 226 

2(x + y)=:i4or-16 
« + y = 7or-8 



O) 
(2J 
(3) 



(4) 
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From (2), 


xy = 19.(x + y) 
= 19-7orl9 + 8 






= 12 or 27 


(5) 


Squaring (4), 


«« + 2«y + y« = 49or64 


(6) 


From (5), 


4xy = 48orl08 


(7) 


Subtractiiig (7) ^m (6), 


««-2a:y + y«=lor-44 






ar — y = ±l or±2V-ll 


(8) 


Adding (4) and (8), 


2ar=7±lor-8±2V-l] 
ar = 4,3,or-4±\/-ll 


L 


Subtracting (8) from (4). 


2y = 7Tlor-8T2V-ll 
. y = 3,4,or-4TV-ll 




20. 


\a* + a:«y« + y*=133 


(1) 




(2) 


Dividing (2) by (1), 


a:*-a:y + ya=19 


(3) 


Adding (1) and (3), 


2j;a+2y«=26 






*« + y«=13 


(4) 


Subtracting (3) from (1), 


2ary = -12 


(6) 


Adding (4) and (5), 


a* + 2a:y + y»=l 






x+y=±l 


(6) 


Subtracting (6) from (4), 


««-2a!y + ya = 26 






ar — y = ±6 


(7) 


Adding (6) and (7), 


2ar=±l±6 
= ± 6 or ± 4 
x=±SoT±2 




Subtracting (7) from (6), 


2y=±lT5 
= T 4 or T 6 
y = T2orT8 






; 1+1=2 
( x^y S 


(1) 


21. 


(2) 


From (1), 


*y(^+y) = « 


(3) 


From (2), 


8(x + y) = 2a^ 


(4) 


Dividing (3) by (4), 


£2 = 1 
8 xy 

a^y« = 9 






a:y = ±3 


(6) 


Substituting in (4), 


8(a: + y) = ±6 






a: + y = ±2 


(«) 


Squaring (6), 


«« + 2ary + ya = 4 


(7) 


From (5), 


4xy = ±12 


(8) 
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Subtpactlng (8) from (7), ji-2a:y + y« = - 8 or 16 

ar — y = ±2V^or±4 (9) 

Adding (6) and (9), 2x = 2 ± 2vC:2 or -2 ± 4 

«=1±\/^, 1, 01* — 8 
Subtracting (0) from (6), 2y = 2T2>/^^or-2T4 

f =1^^/^— 8, orl 

22. (** + y* = l7 

1 x-y=8 
Pattfag x±tU'^n md y =3 « -«• «, 

(ti + t.)*+ («-«)*= 17 (1) 

a + »-.(a-r)=8 (2) 

Reducing (2), 2t^x:8 

-I 

ttedudng (1), 8«« + l^iiM + 2 v« = 17 

Substitating the yalue of v, 

»«* + 27ii«+^ = l7 



16tt* + 216tt« = 


= 65 




ieii* + 216ua+720 = 


= 784 




4tta + 27 = 


= ±28 


^ 


4ttS = 


= lor- 


-66 


«« = 


=i- 


65 
"4 


11 = 


= *ior±W-K 
2 2 



Therefore, jr=tt + 9 



= - ± - or - ± -V— 06 
2 2 2 2 



and 




2 2 2 2 

= .l,-2,orIli±,?!EM 



28. <«»-y« = 7a» (1) 

I ar-y = a (2) 

Dividing (1) by (2), a;* + «y + y* = 7a« (8) 

Squaring (2), jra-2xy + y« = a« (4) 
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Subtracting (4) from (3), 


3a!y = 6o« 






a?y = 2a« 


(6) 


Adding (3) and (6), 


«« + 2xy + ya = 9a« 






ar + y = ±3a 


(«^ 


Adding (2) and (6), 


2:r = a±3a = 4aor— 2a 
x=2aor*a 




Subtracting (2) from (6), 


2 y = ' a J: 3 a s 2 a or — 4 « 




y = aor — 2a 




24. 


Cx + a:*y* + y = 19 
I a:a + ary + ya = 138 


(1) 




(2) 


Dividing (2) by (1), 


*-«*y* + y = 7 


(8) 


Adding (1) and (S), 


2x+2y = 26 




Subtracting (3) from (1), 


ar+v=18 
2xV=12 


(4) 




«y = 36 


(6) 


Squaring (4), 


«a + 2a:y + y«=169 


(«) 


From (6), 


4a:y = 144 


0) 


Subtracting (7) from (6), 


aa-*2xy + y« = 26 






a: — y = ±5 


(8) 


Adding (4) and (8), 


2««18dk6 = 18orB 
« = 9or4 




Subtracting (8) from (4), 


2y = 13T6==8orl8 
y = 4 or 9 




25. 


f ar + 2y = 8a + 6 
l*y + y«=2a(a + 6) 


(1) 




(«) 


From (1), 


ar = 3o + 6 — 2y 


(8) 


Substituting in (2), y(3a 


H-6-2y)+y« = 2a(a + 6) 




(3a + 6)y-2ya + ya=:2a(a + 6) 






y«^(3a + 6)y = -2a(o + 6) 




4y«-4(3a+6)y = -8a(a + 6) 




4y«-4(3a + %+(3a + 6)a=(3a + 6)«-8a(a + 6) 




= a«-2a6+6a 






2y-(8a + 6) = ±(a-6) 






2y = 3a + &±(a-&) 






=r 4a or 2a + 26 






y = 2aora + & 




Substituting in (8), 


a:=r3a + 6 — 4a 

or 3a + 6 — 2(a + 6) 
s6 — aora — 6 
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26. 


( ««y + xy« = 30 
lx*y«+*»y*=468 


(1) 




(2) 


Squaring (1), x*y« + 2«y + ai^y* = 900 


(3) 


Subtractmg (2) from (3), 


2jc»y« = 482 






:ry = 6 


(4) 


Substituting in (1), 


6a:+6y = 30 






ar + y = 6 


(6) 


Squaring (5), 


«« + 2ary + y2 = 26 


(6) 


From (4), 


4ary = 24 


(7) 


Subtracting (7) from (6), 


a:a-2xy + y«=l 






x^y=z±l 


(?) 


Adding (6) and (8), 


2x = 6±l = dor4 
X = 8 or 2 




Subtracting (8) from (6), 


2y = 6Tl = 4or6 
y = 2 or 3 




27. 


r x»-y«=rea«6 + 26» 
lxy(x-y) = 2a«6-26» 


(1) 




(2) 


From (2), 


3xay-3xya = 6a26-66» 


(3) 


Subtracting (8) from (1), 






jc»-3a*y + 3xya-y« = 86» 






x-y = 26 


(4) 


Dividing (2) by (4), 


xy = a«-.i» 


(5) 


Squaring (4), 


xa-2xy + y« = 46» 


(6) 


From (5), 


4xy=r4aa-4i» 


(7) 


Adding (6) and (7), 


x« + 2xy + ya = 4a« 






x+y = db2a 


(8) 


Adding (4) and (8), 


2x = 26j:2a 
x=b±a 




Subtracting (4) from (8)» 


2y = -26±2a 
y = — 6±o 




28. 


rx» + 3x + y = 73-2xy 
ly« + 3y + x = 44 


(1) 




(2) 



Adding (1) and (2). x» + y« + 4x + 4y = 117 - 2xy 
(x + y)«+4(x + y)=117 
(:t + y)« + 4(x + y) + 4 = 121 
x + y + 2 = ±ll 

x + y = 9or-13 

a? = 9-yor-13-y 
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Substitatingir: 


= 9-yin 


(2), 

y« + 3y + 9-y = 44 
y«+2y = 35 
y«+2y+l = 36 
y+l=±6 
y = 6or— 7 


Therefore, 




x=r9-y 
= 4 or 16 


Substitatingx: 


= -13-yin(2), 






ya + 3y-13-y = 44 






y2 + 2y = 57 






ya+2y + l = 68 






y+l = ±V68 






y = -ldbV68 


Therefore 




ar=-13-y 
= - 13 + 1 =F V68 
= -12=fV68 

,x Wx 33 

> Vy 4 


29. 








ar — y = 5 


From (1), 




y Vy 4 
Vy 2 

2^ = ?or-ll 

Vy 2 2 

y 4 4 


From (2), 




y = x-5 


Substituthig in 


(3). 


' =?orl21 
x-6 4 4 


Taking the first value. 


4ar=9x-46 






-6x=-46 






:r = 9 


and 




y=x-6=4 


Taking the second yaloe, 


4ar=121:c-605 






^117x = -606 






-s-w 


and 




'-'— s 







(1) 



(3) 



S44 KBT TO ACADSMK) ALQBBRA. 

2««-i-y»at-17 (2) 



80. (««-xy + y«:=19 (1) 

Patting y s ox in (1) and (8), 



««-rx» + rV= ig;or,a«= ^® 



1-o + f^ 



2ari-i;aj;a=r-17; or,a* = ;=iI. (3) 

2 — 0" 



Equating the values of s^, - — ^ — z = -=i^ 

1 — o + o* 2 — IP 

8S-ld««=j-.17 + 17o-17t^ 

-^f^-17o = -66 

ldo*-f Id6o4-»9 = 720 

4o+17 = ±27 

4o=10or-44 

o = 5or-ll 
2 

Subititttitingin (3), a^ = JZi^ or j:=^ 

s4orl 
7 

x=±2 or i:-~ 

= ±2oT±l^ 

7 

Bubstltating these values in y « ox, y = | (± 2) or - 11 (± i v^) 

2 7 

= ±6oPT^V7 
7 



31. (a: + y = 3(a-6) (1) 

( xy = 2as-6a&426' (2) 

Squaring(l), x> + 2xy + y^ = 0aa^l8oft4*9^ (8) 

From (2), 4xy = 8a« - 20a6 + 8fta (4) 

Subtracting (4) from (3), «« — 2xy + y« = o« + 2a6 + 6^ 

x-y = ±(a + 6) (5) 

Adding (1) and (6), 2x = 3 (a -- 6) if (a + 6} 

=r4a — 26or2a — 46 
x=2a — 6 or a — 26 
Subtracting (6) from (1), 2y = 3 (a - 6) t (a + 6) 

= 2a — 46or4a-«26 
y = a — 26or2a — 6 
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3, 10:^ + 3^ = 83 Xr^S^l 

I x + y= 3 g; g ^: g .^ ^; 

Patting X = II + V and y ss ii -^ Vj eg -^ 

Reducing (2), 2« = 3 m*3 " "" " 



2 ^; § *■■ ^- H .'-^ 

Reducing (1), 2«» + 20«»»« + 10vt;* = 33 ? ^^4 3 ^ . | f 

Substituting the value of «, *" td ^ ?r ^ "^ ^ I 
^ + I|5,^^15,r4 = 3? 

240 1;«+ 1080 t7S = 285 
16i;* + 72d3=10 
J6,;* + 72t;«+81^100 ' ^ ^ ^^ 



4v«=;l or — 19 -^ «« 
4 4 




« S S S J 



2 2 
Therefore, «=ii + t; = |±l or |±|v:ri9 

= 2.1,or«--^ 

33 / ^^ + y = l (1) 

la:ay4 + ya=5 (2) 

Squaring (1), ««y* + 2 xy« + y* = 1 (3) 

Subtracting (3) from (2), - 2 xy« = 4 (4) 

Adding (2) and (4), ji^y* - 2 a:y» + y^ = 9 

xy«-y = ±3 (5) 

(Subtracting (6) from (1), ' 2y = lT8 = -r2 or 4 

y = - 1 or 2 
Substituting y = — 1 in (1), x — 1 5= 1 

Substituting y = 2 In (1), 



x = 


2 


4*+2=: 


1 


4x = 


-1 




1 


?= 


"i 
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x + z=7 (1) 

(2) 



34. ) 2y-3« = -6 

(a« + ya-««=ll (3) 

From(l), ar=7-« (4) 

From (2), 2y = 3«-6 

V = ^-^ (6) 

Satwtitatiiig from (4) and (6) in (8), 

4 

(«'--6)f= 14,-88 
4 

92^.802 + 26 = 662-162 

92a-862 = -177 

81 2«- 774* +1849 = 266 

92-43 = ±16 

92 = 27 or 69 

2 = 3or? 
9 

Substituting in (4) and (6), x=7-3or7- — 

= 4or| 

9-6 8 
o 22 



35 f2«a-7*y-2ya = 6 (1) 

I 3a-y-a:« + 6y« = 44 (2) 
Putting y = rar in (1) and (2), 

2x3-7va:2-2t;2j;a= 6;or,a:a = (3) 



Equating tlie values of sfl, 



8i;-l + 6»a 
44 



2-7t;-2wa 3i;-l + 6»a 
16t;-6 + 30ra=88-308!;-88r« 
118t;a + 823v = 93 
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4X1182. t;3 + 472x323!; = ^ 
2362 r» + 472 X 323 v + 323« = 148226 
2360 + 323 = ±386 

2360 = - 708 or 62 

Substituting in (8), '' = 2+21-18 °' : 2n 961 

118 6U62 

50 

a: = ±lor±^ 

4 

Substitutiiig these values in y = war, y = — 3(±l)or — f ±-j-j 

= .8or.| 



^£-jr_£+jf^3 (1) 

86. ?^+y ^-y 2 

( 2ar-y = 7 (2) 

From (1), 2(x - y)« - 2(x + y)* = 3(a;a - y^) 

2a:3-4a:y + 2y«-2a:a-4ary-2y« = 3a:a-8y2 

3ya-8ary-8x3 = (3) 

From (2), y = 2ar-7 (4) 

Substitutiiig in (3), 

3(2a:-7)«-8a:(2ar-7)-3j;a = 
12j;a-84ar+ 147-16x3 + 56 a:- 3x3=0 

-7x3-28x = -147 

xa + 4x = 21 

xa + 4x + 4 = 25 

a: + 2 = ±5 

x = 3or — 7 
Substituting in (4), y = 6-7or-14-7 

= -lor-21 



fx3 + y«=7 + ary 

^'- lx«+y« = 6xy-l 

Puttingar = « + vandy = 11 — 17, 

(tt + »)a+(tt-»)« = 7 + ii«-t;« (1) 

(« + »)•+ («-»)« = e(tt*-«^)-l (2) 



S48 SX7 TO AGApmac algesra. 

Reducing (1), 8tt« + 3i;« = 7 + i^-i^ 

ii« + 8»«=7 (3) 

8i;2 = 7-ii« (4) 

Reducing (2), in* + Oui^ = 6 (ii* ^4^ - 1 

2«(a« + 8»«) = 6ii«-.6i;a-l 

Substituting from (8) and (4), 14ti = 6ti3 _ 14 ^ 2tfS — 1 

-8tt2+14ti = -16 

a!ltt*-112ti + 49=160 

8«-7 = ±18 

8u = 20or>d 

6 8 

u = -or-. 

Sul»titutingin(4), 8t;2 = 7-?5or 7-i. 

4 Id 

= ?ori28 
4 16 

,^ = lor?2? 
4 144 

i; = ±| or ±1^809 

Therefore, *«=tt + i;:^5±lor-?±±v/309 

2 2 4 12^ 
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1. Let 
and 

By the conditions. 


X = the greater number, 
y = the less. 
, a:« + y«=106 

|^-y2 = |(x-y)S 


(1) 
(2) 


Dividing (2) by x-y. 


x + y = |(x-y) 

«» + 2y = 7x-7y 
9y:«6ar 






^ 9 


(8) 



CHifTEB xznr.^PAas at». 



94» 



SubBtitnting in (1), 


-+^=™ 




•-r-™ 




S" 


Whence, 


;r as 9, the greater number. 


Substitating in (3), 


y =- 6, the less number. 


2. Let 


X = the greater number, 


and 


y = the less. 


Bf the conditions, 1 


(x-y)y = 42 (1) 
(:r-y)(»+y) = 183 (2) 


Dividmg (1) by (2), 


y _ 6 
x + y 19 




19y:»:6ar + 6y 




13y:»:6ar 




.=^ <«) 


Substituting in (1), 


6 






i" 


Whence, 


y = 6, the less number. 


Substituting in (S), 


m = 18, the greater number. 


8. Let 


ar = the side of one field in rods, 


and 


y = the side of the other. 


By the conditions. 


4 *« + y»=1800 (1) 
l4* + 4y = «00 (2) 


From (2), 


x + y = 60 (8) 


Squaring (8), 


:t« + 2*y + ya = 2600 (4) 


Subtracting (1) from (4), 


2xy = 1200 (6) 


Subtracting (5) from (1), 


a;«*2a:y + y«=100 




»-y = ±10 (6) 


Adding (8) and (6), 


2:r=60or40 




a:=80or20 


Subtracting (6) from (8), 


2y = 40or60 




y = 20or80 


Therefore the area of one 


field is 900 square rods, and of the other 


400 square rods. 





850 
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4. Let 



a: = the greater number. 



and 


y = the less. 




By the conditioA8» 


I ««ya=144 


(1) 
(2) 


Squaring (1), 


**-2a«y« + y* = 49 


(3) 


From (2), 


4««ya = 676 


(4) 


Adding (3) and (4), 


x* + 2xay« + y* = 626 






a« + y« = 26 


(6) 


Adding (1) and (5), 


2j;a = 82 
x = 4 




Subtracting (1) from (6), 


2y«=18 
y = 8 




5. Let 


X = the length in rods, 




and 


y = the breadth. 




By the conditionf, \ 


f(:r + 2)(y + 8)=108 
(a:-2)(y-3) = 24 


(1) 
(2) 


From (1), 


ary+8ar+2y=102 


(8) 


From (2), 


ary-8x-2y = 18 


W 


Adding (8) and (4), 


2xy = 120 


(6) 


Subtracting (4) from (8), 


6x + 4y = 84 
8x + 2y = 42 






If 42-8« 
^" 2 


(6) 


Subfltitating in (6)» 


a:(42-8x) = 120 
14x-xa = 40 
«>-14f + 40 = -40 + 49 = G 
a:-7 = ±3 
x=10or4 




Substituting in (6), 


y = 6 or 15 




The solution a: — 4, y — 15 is inadmissible ; therefore the length of the 


field is 10 rods, and its breadth is 6 rods. 




6. Let X and y be the numbers ; then by the conditions. 






fx«+y« = 407 
\xa + ya = ary + 87 


(1) 




(2) 


From (2), 


a* — ary + y« = 87 


(3) 


Dividing (1) by (8), 


:r + y = ll 


(4) 


Squaring (4), 


a» + 22y + ya=121 


(6) 


Subtracting (5) from (8), 


-3xy = -84 






-xy = -28 


(«) 


Adding (3) and (6), 


a:a-2xy + ya = 






ar-y = ±8 


(7) 



CHAPTER XXIV. - PAGE 214. $51 



Adding (4) and (7), 2 :r = 14 or 8 




x = 7or4 




Subtracting (7) from (4), 2y = 8 or 14 




y = 4or7 




Therefore the numbers are 7 and 4. 




7. Let a: = the price of a duck, 




and y = the price of a turkey. 




/6* + 2y = 16 


(1) 


By the conditions, ) * 14__9,^ 


(2) 


i X y 




From (2), 14y = 0ar + 4a5y 


(8) 


From(l), y = i^ 


(4) 


Substituting in (3), 106 - 42:r = 9ar + 80a: - 12a« 




12a:a-81:r=-106 




4a:a-27ar=-86 




64««-482:r+729 = -600 + 720 = 109 




8x-27 = ±13 




8ar=14or40 




a: = |or6 




16-21 

2 16 — SO 








-s-v 





The solution a: = 6, yrr — -^ is inadmissible ; therefore the price of a 
2 

duck is 91*76, and of a turkey 92.26. 

8. Let ir= the first dig^t, 

and y = the second. 

Then, 10 x + y = the number, 

and lOy + 7 = the no. with its digits inyerted. 

By the conditions, 

r 10y + x+10ar + y = 83 (1) 

^(10y + ar)(10ar + y)=262 (2) 

rrom(l), • llx+lly = 83 

a: + y = 3 

' y = 3-* (3) 

From (2), 10«> 4- lOy^ + 101 xy = 262 
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SubBtitnting from (8), 

10xa+10(3-a:)« + 101x(8-x)=262 

10«a+90-60jr+10a;«+008x-101a« = 262 

-81a« + a4dx=102 

2a-8a:rr.2 

4j;»-12ar + 9 = -8 + 0=l 
2x-8=±l 
2x = 4or2 

Subfltitnting in (8), y = 1 or 2 

Therefore the number is 21 or 12. 



9. Let 


«= the numerator, 


and 


y = the denominator. 




( «fy = » (1) 


By the conditions, 


l;(;-fi)=i 


From (2), 


6««f|^:r==2i^ + 2y (3) 


From (1), 


y==8-* (4) 


Sabstituting in (8), 


5a;« + 6:r = 2(8-:r)« + 2(8-x) 




ea* + 6*=128-82x + 2«a+16-2x 




8iE> + 89x=144 


Multiplying by 1 


4jc* + 62x=192 




4s«^ €8x4 160 = 861 




2x+13=±19 




2x = 6or— 82 




x = 8or — 16 


6ub8«tntingiB(4), 


ysrSor^ 


Therefore the fraction is ^ or =^ 
6 24 


10. Let 


X = the length of the garden in feet, 


and 


y = its breadth. 



By the conditions, / ^'^ ^^^^ (^) 

^ ' i 14x + 14y + 196 = 3696 (2) 

From (2), x + y+ 14 = 264 

x + y = 260 (3) 

Squaring (3), x^jf 2xy + y* = 62600 (4) 

From(l), 4xy=: 60000 (6) 

Subtracting (6) from (4), 

a>^2xy + y3 = 2600 
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Adding (3) and (6), 2x = SOO or d06 

r := 160 or 100 
Sabtracting (6) from (3), 2y = 200 or 800 

y = 100 or 160 
The toliitfon x ^ 100, ^ == 150 is inadmissible ; therefor the length of 
the garden is 160 feet, and its breadth is 100 feet. 

11. Let X = the length of the field in rods, 

and y ss its breadth. 

Then, dry =£ its area. 

By the conditions, i ary = 160 (1) 

^ ' ((x + 4)(y + a)=ry + 100 (2) 

From (2), ary + S« + 4y + 12 = a:y + 100 

. = §B^ (3) 

Substituting in (1), y ( ^I^A = 1^ 

88y-4ya = 480 
y«-22y = -120 
ya-22y + 121 = 1 
y-ll = ±l 

y = 10 or 12 

Substituting in (8), or = 16 or ^ 

3 

Thei^fore the length of the field Is 1^ rods, and its breadth 10 fods; 

or, the length is l^ rods, and the breadth 12 rods. 

12. Let drartiie rate of the boatman, 

and y ae the rate of the stream. 

Bj the conditions, ) ' + y ^-"y 

(2x + y=±10 (2) 

From(l), -§- = -§--1 

S«-^8y=>:8:r + 8y-2<4jl^ 
Or, xa = ya + 6y (8) 

From (2), * = ^^ W 

Substitutmg in (8), (10 --y)' - y2 ^. gy 

4 
100-20y + ya = 4ya + 24y 
8y* + 44y = 100 
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9y<+ 132y + 484- 300 + 484 = 784 




3y + 22 = ±28 




8y = 6 


Whence, 


y = 2, the rate of the stream. 


Substituting in (4), 


X = 4, the rate of the boatman. 


IS. Let 


x= the no. of acres A receives. 


and 


tf = the no. B receives. 




{X+y=104 (1) 


Bj the conditions, 


\ ? = T + 3 (2) 


From (2), 


820y = 320x + 3iry (3) 


From (1), 


y=104-x (4) 


Substituting in (3), 


33280 - 320x = 320x + 312x - 3xS 



3xa-952x = -{ 
9x3 - 2866x + 476^ = - 99840 + 226676 = 126736 
8x-476=±366 
3x=120 
Whence, x = 40, the no. of acres A receives.' 

Substituting in (4), y = 64, the no. of acres B receives. 

Therefore, ?^ = $ 8 = A's price per acrfe, 

A 320 

and ^ = $ 6 = B's price per acre. 

64 

14. Let x+ y and x^y represent the numbers ; then bj the conditions, 

( xa-ya + 2x = 47 (1) 

t (ar + y)«+(x-y)a = 2x + 62 (2) 

From (2), 2x» + 2y2 = 2x + 62 

Or, xa + ya-x = 31 (3) 

Adding (1) and (3), 2 x« + x = 78 

16x3 + 8x+ 1 = 624 + 1 =626 
4x+l = ±26 
4x = 24 
x = 6 
Substituting m (3), 36 + y^ — 6 = 31 

Therefore the numbers are 6 + 1 and 6^1; that is, 7 and 5. 

15. Let x+y and x— y represent the numbers; then by the conditions, 

( 2x=7 (1) 

U« + y)*+(^-y)* = 641 (2) 
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855 



From (1), 
From (2), 
Putting X = 



2' 



2 
2a^+12a«y«+2y* = 641 

o 



16 y* + 1176 y« + 2401 = 5128 
16y*+1176y« = 2727 
Completing the square, 

16 y* + 1176 y2 + 147a = 2727 + 21609 
= 24336 
4ya+147 = ±166 
4y«=9 

-I 

7 3 7 3 

Therefore the numbers are - + - and j- — ; that is, 5 and 2. 
2 2 2 2 



16. Let X = the circumference of the hind-wheel in jd§^ 

. and y = the circumference of the fore-wheel. 

Bj the conditions. 







r 180_180_jg 


(1) 






* y 








180 180 Q 


(2) 






[x+l y+1 




Prom (1), 


1?-1?-1 
X y 






12y = 12 ar-a:y 


(3) 


From (2), 


20 20 . 
ar+1 y+1 
20y + 20 = 20ar+20-xy-«-y-l 






21y = 19x-»y-l 


(4) 


Subtracting (8) from (4), 






9y = 7ar-l 






^ 9 


(6) 


Substituting 


in (8), 




Ij 


\S1 


--n^2x .r--l^ 





84x-12 = 108x-7a« + * 
7xa«26ar = 12 



856 
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1062^ * 700« + 626 = 886 -f 626 = 061 
Ux-26=±81 
14x=:66 
Whence, jr = 4, the ciienmf erence of the hind-wheel in jrdi. 

Subetitnting in (6), y ss 8, the circumference of the fore-wheel. 



17. Let 


X = the first rate, 


and 


y = the second. 


Then, 


^ or ?^= the first portion, 
100 




and 


49 ^^ 4000 ^^ ^ ^ 
-J-. or —. = the second portion. 




100 


By the conditiona, 


[^ + ^=1800 

8600 X _4000 y 
[ y 100 * 100 


From (1). 


86x + 40y=13:ry 


From (2), 


86:ra = 40y« 


or, 


'=¥ 


Substituting from (4) 


in (3), 




X =s 7, the first rate. 


Whence, 


Substituting in (4), 


y a: 6, tiie second rate. 


18. Let 


X =K the length in jards, 


and 


y = the width. 



(1) 

(8) 

(3) 

(4) 



After shriiikage the length is ^ yards, and the width is -^ jrards. 

Hence the diminution in the surface is xy — -^ X -r^ or -ttA 

8 16 1^8 

and the diminution in the turn of the four sides is -^ + -^, or 

8 16 

4 8 
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Then by the conditions, 



128 "" 4 
4^8 4 



0) 

(2) 
(8) 



Substituting in (3), 



From (1), xy = S2 

From (2), 2x + y = 34 

y = 34-2x 
:r(34-2x)=32 
2x2-34x=-32 
4a«-.68x + 289 = -64 + 289 = 226 
2x-.17 = ±16 
2x = 32or2 
a: = 16 or 1 
Substituting in (8), y = 2 or 32 

The solution x = 1, y = 32 is inadmissible ; therefore the length of the 
cloth was 16 yards, and its width 2 yards. 



85a 
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CHAPTER XXV. 

Art. 281. — Page 247. 



1. xa + 6ar = 
8um of roots = 
product of roots = 

2. a:a-7x = 
Sum of roots 
Product of roots = 



:-2 

-6 
2 

:7 
^11 



3. 3^ + 6x=l 
Sum of roots = — 6 
Product of roots = — 1 

4. ^-»f = l 
Sum of roots = - 
Product of roots = — 1 



5. 



:r«-? = -i 



Sum of roots 
Product of roots 



:,«-§£ = 

2 



Sum of roots 
Product of roots 



14:ra+12x = T 
7 2 



Sum of roots 



Product of roots = p- i 



8. 



j:S — ajr= — 



flS-fta 



Sum of roots = a 



Product of roots = 



a2-62 



9. (x-.4)(ar-6)=0 
a:« — 9x + 20 = 

10. (ar-l)(x + 3)=0 

a:8+2ar-3=0 

a:a + 2x = 8 



11. (ar-8)(x+|^ = 

(x-.3)(5x + 3) = 

5x3-12j:-9 = 

5a«-12x = 9 

12. (x-.7)^x+^) = 

(j:-7)(3x+19) = 
3a:3„2x-133=:0 
3:c3»2x=133 
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(3x-.2)(4x-3) = (3T+6)(2ar+7) = 

12aa-17ar+6 = 6a:a+ 81x + 36 = 

12a«-17x = -6 6a:2+31a: = -.36 

^*- Mf-IY' ''- ('+¥>=» 

(3x + 8)(7ar-4) = (8ar+17)ar = 

21a:a + 44a: -32 = 3a:3+i7a. = 

21a« + 44ar=32 

17. (a:-a + 6)(ar-a-.26)=0 

a:2-.2ax — 6a:+a« + o6-26« = 

aa-2aar — &r=-aa — a6 + 28i 

la [«-fB(l + TO)][ar-.m(l-OT)]=0 

(a: — m — m^) (x — iw + m^) = 

(x — to)3 — m* = 

a:^ — 2 ma: + m2 — TO* = 

x' — 2 ma: = m* — m* 

19. («-.2-V3)(x-.2 + V8) = 

(x-2)a~3 = 
a:a.4a.+ 4.3 = 
:ta-4x = -l 

(2 a:- m - ^n)(2x'^ln + y^n) = 

(2x — m)2-.n = 

4a:2 — 4ma:+m3 — n = 

4a;* — 4 mx = n — w* 
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(-S)(-i)=» 



6. 2zi>-z=:0 

i(2ar-l) = 

x-? = 0.orx = § - = 

; % 2x-.l = 0.or. = l 



2QQ K£T TO ACADEmC ALGEBRA. 

7. (ax + 6)(6ar-o)=0 10. 2a*-18x=0 

, ^ h 2ar(a«-9)=0 

ax + 6 = 0.orx=-5 ^^^ 

6 

11. (8:r+l)(4z8-26)=0 
:ra-.4 = 0,orx=±2 3ar+ 1 = 0, orar = -- 



X' 



:'i^9 = 0,OT x=z±S 



4a* — 26 = 0, or ar=±5 



9. (x-2)(*a+9x + 20) = 
(x-2)(x + 4)(ar+6) = 

a:-2 = 0,or:r = 2 12. 3a*+12aa = 

x4.4 = 0,orar = -4 3a:a(ar + 4) = 

x+5 = 0, orx= — 5 a:« = 0, orar = 

Hence, ar = 2,-4,op-5 ar + 4 = 0, 0Px = -4 



18. (a«-o«)(a«-aar-6) = 

zS . a2 =: 0, or X s db a 
j^a^ox — 6 = 
4a:* — 4ax = 4& 
4a:*-4aar + a* = o* + 46 



a: 


— a = ± Va2 + 46 
2ar = a± Vaa + 46 
^_adbVaa + 46 
2 






*-±aop«^^«' 


+ 46 



Henoe^ 



14. 24x«-2««-12af = 

2ar(12x3-ar-6) = 

x = 

12xa-ar-6 = 

676 a* - 48 X + 1 = 288 + 1 = 289 

24x-l = ±17 

24x = 18or-16 

3 2 
X = - or — - 

4 3 

8 2 

Henoeb « = 0, j, op— g 
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16. x(2x + 6)(3ar - 7)(4a: + 1) = 

2a:+6 = 0,orar = — I 
3ar-7 = 0, orx = | 

u 

4x+l = 0,orx = -l 
4 

16. (a:a-5ar + 6Ha«+7x+12)(a:a-3a:-.4) = 
(ar-2)(a:-3)(x + 3)(x + 4)(a:-4)Ca:+l) = 

or — 2 = 0,orx = 2 
af — 3 = 0, orx = 3 
x+3 = 0,orx= — 3 
x + 4 = 0, ora:=— 4 
x.4 = 0, orx = 4 
x+l = 0, ora: = — 1 
Hence, ar = -l,2, ±8,or±4 

17. a*+l = 
(x+l)(:ra-ar+l) = 

x+l = 0,orar = — 1 

4x2-4x=-4 
4aa-4a:+l = -3 

2x-l = ±>/=^ 



x = - 



2 

idbV::^ 



Hence, ar = -lor 

18. ^-1 = 

(x+l)(aa-x + l)(x-l)(a:2 + a; + i) = 

x+l = 0, ora: = — 1 

a:3-.x+l = 0,orx = i^^^ 
ar— 1 = 0, orx=l 

4 . .1 A -l±v^ 

aa + x+l = 0, orx = 

Hence, x = ±lor 



KEY TO ACADEMIC ALGEBRA. 

(:r-l)(:r«-9) = 

x*l = 0, orx=l 

«• — 9 = 0,orx = ±8 

*l Ss* + 8x*-2x-3 = 

2ar + 3 = 0,opx = -? 
je* — l = 0,orxr=dbl 

Art. 283. — Page 251. 



3. 

SolTing, 


a«+13x + 40 = 

X = — 6 or * 8 
.-. xa+13x + 40=(x + 6)(x + 8) 


4. 
SolTingy 


xa-.llx+18 = 

x = 2or9 
/. x«-llx+18=(x-2)(x-9) 


6. 

Solving, 


x«-4x-60 = 

x = 10or-6 
.-. x«-4x-60=(x-10)(x + 6) 


6. 


2x«-7x-16 = 


Solving, 


x = 6op-.? 
2 




••. 2x8-7x-.16 = 2(x-.6)^x + §^ 
= (x-6)(2x + 3). 




7. 
Solving, 


4xa-16x+9=0 

x = 3or? 



/. 4x«-.16x + 9 = 4(x-8)/x-§] 
= (x-3)(4x-3) 

«. 6x« + 36x+7 = 

Solving, x = -ior-7 

6 



6a:a + 36x+7 = 6^x + iyx + 7) 
= (6x+l)(x+7) 
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Solving, ar = -4 or - 

= (x + 4)(4x-l) 

10. 39-10:c-a:« = 
Solving, ar = -13or3 

.-. 39 - lOar - :ra = - (at. + X3).(ar - 8) 
= (i3 + A:)(3-x) 

11. 2 + x-6a;«=a .. _, 

2 1 

Solving, ^^3®' ""2 

= (2-3i:)(l + 2x) 



12. aa-4a:+l = 

Solving, ar = 2±V3 

/. a:a-4a:+l=(ar-2 + V3)(a:-2-V3) 



13. 9x«-6a:-4 = 

1±V6 
Solving, ar = — — 

= (3x- 1 + y/6)(Sx-l - V^) 



14, 8«a-18ar+9 = 

3 3 
Solving, ^^4®' 2 



= (4a:-3)(2x-3) 



864 KEY TO ACADEMIC ALGEBRA. 

16. 6*x-.223z=0 

SolTing, 4r=-2op? 

2 

.% 6-«-.2a* = -2(x + 2/ar-.§) 
= (2 + x)(3-2x) 

16. 7«»+60x+7 = 

Solving, *=-lor-7 

7 

.% 7a« + 60x+7=7^«+lyx + 7) 
= (7x+l)(x + 7) 

17. 6x>.13ax*16a3 = 

SolTing, x = 3aop-5^ 

6 

/. 6x•-18ox-16o« = 6(:r-.3a)^x + ^^ 
= (x-3a)(6x + 6o) 

18. 6 + 4x-12a:a = 

Solving, x = 5op-l 

6 



Solving, 






= (6-6ar)(l + 2x) 
19. 9aa-12x+l = 



2±V3 



3 
.-. 9xa-12x+l = 9(x-2ziv5\/,_2 + v^\ 

= (3x-.2 + v8)(3x-2-v3) 

20. .12x«-7a:y-10y« = 

Solving, x = -?iJor5jf 

3 4 

/. 12x«-7xy-10y«=12(x+ Wx-.5if^ 
= (8x + 2y)(4x-6y) 
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gl. 8aa+i8ary-6ya = 

Solving, X = ^ or — -^ 

4 2 



8x•+18xy-6ya = 8(x-|Yx + ^^ 
= (4a:-y)(2x+6y) 



22. 10a;3.2dx + 6 = 

Q 

SolyinflN x = ^ or 2 

10 

.% 10xa-.28x + 6=10rx-Ayar-.2) 
= (10a:-3)(x-2) 

23. 202» + 41mx + 20m3 = 

SolTing^ X = — — or — — 

4 o 

.-. a0xa+41mx + 20ma = 20/'x + ^yx+^^ 
= (4x+6jn)(6x + 4»i) 

24. 16x3^34x4-15 = 

Solving; X = - or - 

8 2 

/. 16x«-34x + 16 = 16fx-.5Yx-§^ 
= (8x-5)(2x-3) 

26. l-8x-xa = 

Solving, x = — 4±^17 

... l-.8x-x3 = -(x + 4 + Vl7)(x + 4-Vl7) 
= (Vl7 + 4 + x)(vl7-4-x) 

26. 16&3 + 266X- 24x^ = 

Solving. x = ^^or-|| 

.% 16i« + 266x-.24xa = -24/'x-^yx + ^^ 
= (36-2x)(56+12x) 



866 



KEY TO ACADEMIC ALGEBRA. 



X = — ^""* or — '^^^ 
7 8 



Solrlng, 

.% 21a;a + Mmnar + 21 w«n« = 21 /'ar + ^)U + ^^) 
= (7af + 3mn)(3af + 7mn) 



28. 

SolTing, 



. 2±V6 



26.«-20x.2 = 26(:r.2zLV5V:^^ 

= (6a:-2+v^)(6x-2-V6) 



Art 284. — Page 252. 

«* + ««+ l = a^ + 2a«+l-a» 

= (:c« + ar+l)(xa-x+l) 

af*-7a;a + 1 = a4 + 2*a+ 1 -Qa^ 
= (a:«+l)2-(8x)« 



= (2a2-62)2_(2a6)a 

= (2a3 + 2a6-6^)(2a3-2a6-6a) 

7. m* - 14 mafia + n* =!«♦ + 2 m«na 4- n4- 16 m3n2 

= (ma + n2)2-(4i«n)2 

= (to* + 4iiin + n2)(TO2 — 4iwn + n*) 

8. 1-1863 + 46*= 1-462 + 46* -962 

= (1-262)?- (36)2 

= (l + 86-262)(l-36-26a) 

9. a?*-12a:2y2 + 4y* = ar* + 4aay2 + 4y*-16xaya 

= (a:2 + 2y2)2_(4:cy)2 

= (0:2 + 4xy + 2y2)(a:a-4xy + 2y2) 
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10. 4a« + 8aa+9 = 4a«+12a'+9-4a3 

= (2aa + 3)«-(2a)a 

= (2aa + 2o+8)(2a«-2o + 3) 

11. 4m*-24m« + 26 = 4m*-20iii« + 25-4m« 

= (2iiia-6)3-(2m)« 

= (2ma + 2m-6)(2m«-.2m-5) 

12. II* — 6oaaa^.^_o4«2aaa:« + ar*-3aM 

= (aa-a«)a-(aarV8)2 

= (a2 + oar v^ — a:«) (o2 — ox^ — a:*) 

la a*+l = a^ + 2aa+l-2aa 

= (a:a+l)«-(a:V2)a 

= (a:* + a: V2 + l)(a:a_ arV2 + 1) 

14. 4<s* + ISo^fta + 166* = 4a* + 16a«62 + 166* - a«6a 

= (2oa + 462)a-(a6)a 
= (2oa + a6 + 462)(2a2-a6 + 462) 

16. 16**-.49j»«xa + 9m*=16ar*-24ma:ra + 9m*-.26m«a:a 

= (4a:«-3m3)a-(6nix)a 
= (4x3+5tox— 3m3)(4a:«— 6mx— Sm^) 

16. 9**-6x3 + 4 = 9x*+12xa + 4-18xa 

= (8xa + 2)2-(8xV2)« 

= (3x« + 8xV2 + 2)(3xa - 3x^2 + 2) 

17. 9a* + 14a2j«a + 26m* = 9a* + 30a%« + 25m* - 160%* 

= (3aa + 6ma)2-(4am)3 

= (3a«+4am + 5m2)(8aa— 4am + 6ma) 

18. 4 - 32n3 + 49n* = 4 - 28->3 + 49n* - 4nS 

= (2-7n2)a-(2n)« 

= (2 + 2n-7na)(2-2n-7iia) 

19. 16x*-49x«y« + 25y*=16x*-40x3y2 + 25y*-.9xaya 

= (4x2-5^2)2- (3xy)a 

= (4x2 + 3xy-5ya)(4xa-3xy-6y«) 
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Art 286.— Page 254. 

2. jr* + 2«-15 = 0; or, jr> + 2x = 15. 

Since g and p are both potitiTe, the roots are one positiTe and the 
other negative ; and the negative root is nnmericallj the greater. 

;>>-). 4^ = 4 + 00 = 64, a perfect square. Hence the roots are both 
rational. 



3. Jt« + 6ar + e = 0; or, Jt«+6x = -e. 

Since g is negative, 4q nnmericallj < />>, and p positive, the roots are 
both negative. 

;>s-|.49r = 26 — 24=1, a perfect square. Hence the roots are both 
rational. 



4. x«-.10x = -26. 

Since q is negative, 4 9 numerically =/>>, and p negative, the rootp 
are equal and positive. 
/>> + 49 = 100 — 100 = 0. Hence the roots are both rational 



6. 8x«-6a: + 4 = 0; or, jc«-^ = -i 

3 8 

Since g is negative and 4 9 numericallj > p^, the roots are imaginary. 



6. ex«-7x-6 = 0; or, jt«-?^ = 5. 

Since g is positive and p negative, the roots are one positive and the 

other negative ; and the positive root is numerically the greater. 

49 20 160 
;)S + 49 = -- + -~- = ----, a perfect square. Hence the roots are both 
06 o 06 

rational. 



7. 92:a + 80x = -26; or,«a + l|£ = -^. 

Since g is negative, 4 9 numerically =/>*, and p positive, the roots are 
equal and negative. 

|,s^.49 = ^-^ = 0. Hence the roots are both rational. 
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8. 9«a + 8 = 18x;or,x«-2x = -| 

Since q is negatiye, 4k q numerically Kj^t And /) negative, the roots 

are both pofitiye. 

32 4 
|)S + 49 = 4— •-- = -, a perfect square. Hence the roots are both 

rational. 



9. 10-8x-18a!a = 0; or,jt« + | = |. 

Since q and p are both positiye, the roots are one positiye and the 

other negative ; and the negatire root is numericallj the greater. 

1 20 81 
|)S + 49 = -- + -^ = --, a perfect square. Hence the roots are both 
So 9 So 

rationaL 
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CHAPTER XXVI. 

ArL 309.— Pages 262, 263. 

3. Let 4? = the lint term. 

.-. *:18 = 6:27 

18 27 9 
.-. ar = 4 

4. Let X = the second term. 

.-. 4:x=20:66 
x^66^11 
4 20 4 
.-. x=ll 



5. Let X = the fourth proportionaL 

Hence, by Art. 293, 



2.8^2 
8'6 7' 

8 86 



6. Let X c the third proportionaL 



8.5^6 
4'6 6" 



Hence, by Art. 298, T^H 



' = 27 



7. By Art. f$4, the mean proportional between 8 and 18 it 



V8xl8=>/I44 = 12. 
8. The mean proportional between 14 and 42 is 



V14x42= y/WxS= 14 V8. 



CUAPTER XXVL — PAGE 2G2. gjl 



9. The mean proportional between 2} and ^ is 



Af^-Ai-Af^-i^ 



10. . 2x-6:3x + 2 = x-l:7a:+l 
B7Art208, ' (2x-5)(7x+ l) = (3x + 2)(x-l) 

14i3_33a.«5=3a^_ar-2 
llxa-32x = 8 
121x3 - 352x + 256 = 33 + 256 = 289 
llx-16=±17 

llx=33or-l 

x = 8or-i 

11. x«-4:xa-9 = x3-5x + 6:«a + 4x + 8 
By Art. 298, (x«-4)(x3 + 4x + 3)= (xa-9)(x3-5x + 6) 
Factoring, 

(x + 2)(x-2)(x+l)(x + 3)=(x + 3)(x-3)(x-2)(x-3) 

(x-2) (x+3) [(x+2) (x+l)-.(x-3)3]= 

(x-2) (x+3) (xa+3x+2-x2 + 6 x - 9)= 

(x-2)(x + 3)(9x-7) = 

,\ X — 2 = 0, orx=2 

X + 3 = 0, or X = — 8 

9x — 7 = 0, orx=- 
9 



12. x+\/n^:x-vT^r^=a+ V6a-a2:a-V63-a« 

By composition and division, 

2x:2 Vn^ = 2a: 2V6a- oa 
Or; x: Vl--xg = a: V68- aa 

Hence, by Art. 298, x V6* - a^ = aVT^^ 

6aia-o2x3=a2-a3xa 

') ' xa = ^ 



<»:y= 3:6 (1) 

1 1 : 4 = 15 : ) 



■ ■ " = , (2) 

From fl) and (2) by Art. 298, 3y = 6i (3) 

*y = 60 (4) 
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DiTiding (4) by (3), 



Substitatiiig in (3), 



14. 



8 X 
jt* = 86 

x=±e 
8y = ±30 

y = ±10 






From (1), by compoaition «iid diyiBion, 

2ar:2y = 2a:26 



Or, 



Sabetitating in (2), 



Subttitating in (3), 



x:if = a:b 
ay = hx 

'-^ 

, = |(±o«6) = ±«*» 



15. Let X and y represent the nnmben ; then by the conditions 

x:y = |:2 

x.6:y-6 = |;l 
From (1) and (2), by Art. 293, ^ = 2x 
or, 
and 



^ 6 



or, 4y — 20 = 3x — 16 

Substituting from (3) in (4), 

l|£-20 = 3x-16 
6 

z = 26 
Satwtitntiiig in (3), y = 20 

Dieief ore the numben are 26 and 20. 



0) 
(2) 



(8) 



(1) 
(2) 

(8) 
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16. Let X = the greater part 
Then, 60 — x = the less. 

Bj the conditions, ir + 3:60-x-3s=8:2 

2x + 6=160-3x-9 
6x=186 
Whence, x s 27, the greater part^ 

and 60 — x = 23, the less. 

17. Let X = one part. 
Then, 12 — x = the other. 
By the conditions, 

x(12-x):xa+(12-.x)« = 3:10 

3a« + 3 (12 - x)a = lOx (12 - x) 
8x* + 482 - 72x + 3xA = 120x ^ 10x> 

16x«-192x:rr-432 

xa-12x=-27 
x3-.12x + 36 = 
X— 6=±3 



Whence, x = 9or3. 




and 12 — x = 8 or 9 




Therefore the parts are 9 and 3. 




18. Let X and y represent the nnmhers ; then by the conditions, 




fx: y= 4:9 
lx:12 = 12:y 


(1) 


(2) 


Prom (2), xy=144 


(8) 


From (1), 4y = 9x 




..'i 


W 


Snbttitnting in (8), ^ = 144 




x» = 04 




Whence, «=8 




Snbstitnting in (4), y=18 





Therefore the numbers are 8 and 18. 

19. Let X and y represent the numbers; then by the conditions, 

ix + y:x-y=10:3 (1) 

1 xy = 364 (2) 

From(l), 8x+3y = 10x-10y 

13y = 7x 

^18 ^ ^ 
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SttbaUtating in (2), W = ^^ 

Whence, ar = 2e 

Substituting in (3), y = 14 

Therefore the numbers are 26 and 14. 

20. a — 6:6 — c = 6;c 
ByArt.2©3, ft* — 6c = ac — 6c 
Or, 6a=ac 
Hence 6 is a mean proportional between a and c. 

21. 5a + 46 :9a + 26 = 66 + 4c: 96 + 2c 
By Art 293, (6a + 46)(96 + 2c) = (9a + 26)(56 + 4c) 

46 a6 + lOac + 36 6> + 86c = 46 a6 + 36 ac+ 1063 + 86c 
266i>=26ac 
Or, 6a=ac 

Hence 6 is a mean proportional between a and c. 

22. (a + 6 + c+rf)(«-^-c + <0 = («-* + c-<0(« + *-c-cO 
Hence» by Art. 296, 

a + 6 + c + rf:a + 6 — c — rf=ra — 6 + c — rf:a — 6 — c + d 
By composition and dirlsion, 

2a + 26:2c + 2c?=:2a — 26:2c — 2(/ 
Or, a + 6:c + rf=a — 6:c — d 

By alternation, a+6:a — 6 = c + rf:c — rf 

By composition and division, 2a:26 = 2c:2c? 
Or, a : 6 = c : rf 

^. ax — 6y : ex — rfy = ay — 6a; : cy — cfe 

By Art. 293, (ax - 6y) (cy - rf«) = (ex - rfy) (ay - 6a:) 

acxy — adxz — 6cy3 + 6rfy« = acxy — 6cx« — arfy* + 6rfy« 
(ad — 6c)y* = (ad -^hc^xz 
y^ = xz 
Therefore y is a mean proportional between x and z. 

24. Let X and y represent the numbers ; then by the conditions, 

(x + 3:y + 3 = 4:3 (1) 

lx-8:y-8 = 9:4 (2^ 

From(l), 4y + 12 = 3x + 9 

y = ^ (3) 

From (2), 9y - 72 = 4x -32 

4x + 40 
^ 9 
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Equating the values of y, ^^f=^ = i£±^ 

4 9 

27ar-27 = 16ar + 160 

Whence, a: = 17 

Substituting in (8), y = 12 

Therefore the numbers are 17 and 12. 



25. Let X = the greater number. 




and y = the less. 




Bj the conditions. 




V a:y = 96 
lar»-y«:(ar-y)8=19:l 


(1) 


(2) 


From (2), 19(x - y)« = o^* - y« 




Dividing by x^y, 19(ar - y)^ = a:^ + xy + y« 




19a;a - 38xy + 19y3 = xa + xy + ya 




18xa+18y2 = 39ary 




6xa + 6y2= 13xy= 13x96, by (1) 




Dividing by 6, xa+ y2= 13 X 16 = 208 


(3) 


From(l), 2xy = 192 


w 


Adding (3) and (4), x* + 2xy + y^ = 400 




x + y = 20 


(6) 


Subtracting (4) from (3), 




xa-2xy + ya=16 




x-.y = 4 


(«) 


Addmg (5) and (6), 2 x = 24 




x=12 




Subtracting (6) from (5), 2y = 16 

M — R 




Therefore the numbers are 12 and 8. 




26. Let x=rA'8 share. 




Then, ^ = B's share, 

6 




and Wx'',^orl8/ = C'.d»r* 
7 6 7 




By the conditions, x + ^+^^ =.664 
6 7 




86« + 68x + 90ar = 86x564 




1882^=35x664 




Whence, z = 36 X 3 = 106, A'a ahare. 




Therefore, ^ = 189, B'b share. 





and 1|^ = 270, C's share. 

7 
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27. Let X and y denote the rates of the trains ; then by the conditions 

* + y:x-y = «0:2 
Bj composition and dirision, 

2»:2y = S2:28 
DiTiding the terms of the first ratio by 2, and of the seoond by 4, 

x:y = 8:T 

28. Let X : 1 — X = the ratio of wine to water in the first vessel, 

and ^ : 1 — y = the ratio of wine to water in the second. 

Then n measures from the first ressel contain nx measures of wine, and 

n measures from the second contain ny measures of wine. 
The first mixture contains one measure of wine. 
Hence, x + y = 1 (1) 

The second mixture contains f of 6, or 2 measures of wine. 
Hence, 4x + y = 2 (8) 

Subtracting (1) from (2), 3x = 1 

"I 

Substituting In (1), i + y = l 

3 

-I 

Therefore the ratio of wine to wateir in the first vessel is ^ : |, or 1 : 2; 

3 3 

2 1 
and in the second - : -, or 2 : 1. 
8 8 

29. Let X and a — x represent the parts ; then by the conditionSy 

x+&:a — X — & = a + 36:a — 86 
By composition and diyision, 

a:2x«f 26 — a = 2a:66 
Dividing the terms of the second ratio by 2» 
a:2x+25 — a = a:85 
Therefore, 2x + 26 — a=r86 

2x=ra + & 
Whence, x = HL±i 

and a-x = a-2±i = £Lz:i 

2 2 

Therefore the parte are 2±^ and ^^ 
2 2 
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CHAPTER XXVn. 

Art. 314.— Page 266. 

a = 1^ n = 15, (2 = 5 
•. Z=l + 14x6 = l + 70 = 71 

a=M(l + 71)= 16x96 = 640 
2 

o=7,n = 20,d = 8-7 = -4 
.. Z= 7 + 19(-4) = 7 - 76 = -60 
iS= 10(7-69) = 10(-62) = -.620 

03= — 0,N = 28, (; = -6 + 9s8 
.. / = -.9 + 22x3 = -9 + 66 = 67 

£f=^(-9 + 67) = 23x24 = 662 
2 

a = -6,fi = 29,<fi=-10 + 53=-6 
•. / = -6 + 28(-5) = -5-140 = -146 
5=^(-6-145) = 29(-76) = -2176 



a o=l,ii = 86,rf-l 



«j_36/1.36\_36 ^0-816 



2^6 6j 



8=m-l)=0 



878 KEY TO ACAOEiaC ALGEBRA. 

8^ 4 8 12 

8 \lij 8^12 12 

\S Vt) \12J 8 

9. «=l,« = 22,rf=l_i = _± 

2 11 2 22 

.•./=l + 2lf-lUl_21 = _i. 
2 V 22y 2 22 11 

1<^ o = -8, 11 = 17, rf = -§ + 3 = 1 

2 2 

/. /=-3+16Q'\ = -3 + 8 = 6 
^=Y(-3 + 6) = :^x2=17 

11. o = ^|,« = 14,cf=l + ? = ll 

5 8 5 16 

...i = .?+ 13/^11^.2 143^137 
6^ \16) 6^ 16 ""16 





s. 


='(-i-§)-'(f)=W 




Art 315. — Pages 267-269. 


4. 
By (L), 




d = 4,l = 7b, n = 19 

75 = a + 18x4 = a + 72 
.*. o = 3 


By (IL), 




«=j(3 + 76) = 19x89=741 


5. 

By (I.), 
By (II.), 
From (1) 




rf=-l.n = 16.5-- -186 
2 
7=o + U(_l) (1) 
166 16, , -, 
- 2 =7('' + (2) 

o-i=M (8) 
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From (2), 
Adding (3) 


and 


(4>. 


a + / = -ll 
2a = 3 


Subtracting (8) 


from 


(4), 2/ 25 


6. 






a=-|, « = 18, /=6 
3 


By(L), 






6=-| + 17d 


By(n.), 






£f=9(-| + 6'\ = -6 + 46 = 89 


7. 






o«-|, » = 7, S=-7 


By(IL), 








By (I), 








a 






■ 3 ; 67 « 361 


By(n.) 






361_n/3 67\ 
2 2V2 2/ 
-361 = -27« 
n=rl3 


By (L). 






12rf=-30 
rf=-2} 



ggO KST TO ACADEBaC ALGEBRA. 

9. ; = -. 81, n :>= 13» 5 = - 169 

By (n.), - 109 = ^ (a - 81) 



By(L). 




o-31 = -26 

-81 = 6+12cl 
12(f=-.86 


10. 

By (I.), 




rf = -8, i8f=-828, a = 2 

;=2+(n-l)(-8) 


By (H.), 




-828«2(2 + 


From (1), 




; = 6-3ii 


Substatating In (2), 


-328 = ^(7-3n) 


Sabstitating in 


d6iis 

(3). 


8n«-7n = e66 
-8411 + 49 = 7872 + 49 = 7921 
6fi-7 = i:89 
6n = 96 
• = 16 
/ = 6-48 = -43 


11. 




...... f. ..I 


By (I.), 




ll-la=17 

n = 18 



(2) 
(8) 



By(n.), S = 0^8 + l|?^ = 27 + 884 = «l 



12. 


rf = -4, n=tl7, 5 = -493 


By Art. 313, 


-493=n[2o + 16(-4)] 




2a-64s->68 




2a = 6 




a«8 


By (1). 


^«:3 + 16(-4)=-61 
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13. 


'-!■ H «=" 




By (L), 


l-*(-v\ 


(1) 


By (H.), 


"-IH) 


(2) 


From (1), 


"'-r*l 


(3) 


SubBtitatmgin(2}, 


120 = 22fi-na 








f|9. 


-22n + 121 = 1 
n-ll = ±l 

n= 10 or 12 




Substituting in (3), 







14. 1=1?, n=21, 5' = ?12 

B7CU.), f-K--^?) 

a + ^ = 39 
2 

—I 

By (I.), ^»=-| + 20rf 

20<; = 40 
c;=2 

tK -t 1 / 4 ^_ 40 

16. «,-.,/ = ^g,^=-- 

i> /TT^ 40 n/ 1 4\ 

40^ 6n 
""3 ■" 6 
11=16 

By(L), -| = -.|+16cl 

16(f=r-l 



8g2 KET TO ACADEiaC ALGEBRA. 

16. a = -|, »=16, i8=120 

BydL). i2»=Y(-i + 






By(L), 7=-| + l4«' 






17. l=-47, rf = -l. i8f=-1118 

By(L), -47 = a + (n-l)(-l) (1) 

By(n.), -1118 = ? (a -47) (2) 

Prom(l), a = n-48 (3) 

Subttituting in (2), ^ (« - 95) = - 1118 



na-95n = -i 
4f|3 - 380 11 + 9026 = - 8944 + 9026 = 81 

2N-96 = d:9 

2n=104or86 
n = 52 or 43 
SabtUtuting in (3)» o = 62 — 48 or 43 — 48 

= 4 or — 6 



18. a=«.d = -5.S=-?^ 



8 8 



By(L), / = 6 + (»-l)(-|) (1) 

By(IL). -^ = 5(6 + (2) 

Fpoin(l). ,^28-5» (gj 

Sabstitating in (2), _ ^ = 2^6 + ^^) 

-406 = 41n-6s* 
100ti*-820n = 8120 
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100 fi2-.820n + 412 = 9801 
10n-41 = ±99 
10n=140 
n = 14 

Substituting in (3), * / = ?i=L^ = - 16f 

3 

20. By(L), / = o + (n-l)rf 

'(ii-l)rf = /-o 

fi — 1 



91. By(n.). 6' = |(o + 

«/=2/S' — a» 
2-S-o« 



/ = 'J 



n 



Substituting in (I.), 2^^ = a + (n - 1) c/ 

25 — on = an + n (n — 1) rf 
ii(n-.l)rf=25-2on 
... rf = 2(5~an) 
n(n-l) 

82. By(L) / = o+(n-l)rf 

/-.a=(n-l)rf 
Or, ii/-an = n(n-l)rf (1) 

By(IL), • ^=^(« + 

Or, an + nl=2S (2) 

Subtracting (1) from (2), 2on = 2 iS^— n (» — 1) rf 

2n 
Adding (1) and (2), 2n/ = 2 /8'+ n (n - 1) rf 

••'- 2n 

13. By(L), / = o+(n-l)rf 

(ii-l)rf = /-a 

«-l-_ 
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a 

Snbstitatiiig in (tt), S^^ ^'^^^^ ^a + 

2</ 



24. By (I.), /=a+(»-l)rf 

... a=/-(«-l)rf 
Substitutiiig in (n.), 5 = 5p-(»-i)rf + q 



as. B7(n.), «=|(»+0 

aii = 2,S-»tiI 

n 

Substituting in (!•)» / = 2^-n/^ (»-l)rf 

n 

... rf=?j:2[r:|) 



26. From the result in Ex. 10, 

rf-2a :fc VSdS+(2a-'d)* 



BubBtitutingin (I.), / = a+ p-2a. V8^5.f (2a,cf)« ,,p 

^ 2a + d''2a±y/SdS+(2a'^d)^-2d 



_ ^d±y/SdS-^(2a^d)^ 
2 
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27. By(IL), 5=5(a + 

2/8f=n(a + 

SubBtituting in (L), l = a + /^ - Ad 

. . a = - 



S/8f-a-/ 



28. By (I.), / = o+(»-iy 

... a = Z-(n-l)rf (I) 

Substituting in (n.), . /8f=:^[2/-Cn-l)^ 

2/Sf=:2nZ-e;nS + <'n 
rfn2-(2/ + rf)n = -25' 
4<Png-4rf(2/ + <^)«4-(2/ + rf)« = (2/ 4-<0^-8(f/8f 

2Jn-(2/+(0=:fcV(2/ + rf)«-85g 

_ 2/+rf:fcVC2/+rf)«-8rf5 
•*' " 2rf 



substituting in (1), ' « = ,_ [??±^V(^^I_1-|^ 

2/-2Z-rf =F VC2/ + cQ^ - 8diS + 2rf 
^ 2 

^ jTV(2g4-<^)'-8<^i^ 



Art. 316. — Page 270. 



2. 

Substituting in (L), 




a = 2,/ = 4,n = 7 
4=2+6d 
6rf = 2 


Hence the series is 


2, 


2J, 2f, 8, 8J, 8f, 4 
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8. 


o = 3,/ = -.l,ii = 


Substitating in (L), 


-1 = 3 + 8J 
8rf = -4 




..-! 


Hence the seriet Ib 




3,2J,2,1},1,},0,-J,-1, 


4. 


a=-l,i = -7,« = « 


Sabstitating in (L), 


-7 = -l + 6«l 
6d = ~6 


Hence the seriet if 


d = -li 


-1. 


-H.-H,-H,-H.-7. 


6. 


a = -8, / = -4,ii = 8 


Substitating in (L), 


-4 = -8 + 7d 
7d=4' 




H 


Hence the series is 




-8, -7f. . 


.^,-^,-^.-n.-^,.^. 


6. 


"?'— H"" 


Substituting in (I.), 


-M*" 




'■'-i 




"-1 



Hence the series is 

1 A 1 -JL «i. -.1 «i. i. 11 1? 
? 10' 10' 10' 10' 2' 10' "lO* "lO' "lO* 



7_? 

7. Result, L^ = ±. 

2 16 

8 Result. (fl + 6)a-(o~6)8 ^ aa + 2a6 + 6a-a« + 2a6-ft3 

2 2 

= 2a6. 
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9. Result, ^36 + ^^6 (g + 6)2 + (a - 6)a 

• 2 " 2(aa-6a) 

_ og + 2a6-fy + g2^2a6 + 6^ 

2(a2-62) 

^ 2qa + 2y ^ og+68 

2(aa-6a) aa-6J» 



Art. 317. — Pages 271, 272. 

3. a=l, / = 99, fi = 60 

By (II.), 8= 25 (1 + 99) = 2600 

ra+ 6rf = 27 (1) 

la+12rf = -8 (2) 

Subtracting (1) from (2), 6 rf = - 30 

rf = -5 
.-. 8rf = -40 (8) 

Adding (2) and (3), ^ + 20 (i = - 43 

Hence the twenty-first term is ^ 43. 

6. Let the numbers be a: — 3y, ar — y, ap + y, and x-ff-3y. 

By the conditions. 1^"-!^ = '^' ^' '"^^ll (J> 

"^ l2ar + 2y = 36, or « + y = 18 (2) 

Subtracting (1) from (2), 2y = 7 (3) 

Subtracting (3) from (1), ar - 3.y = 4 (4) 

Adding (2) ancl (3), a: + 3 y = 25 (5) 

Hence by (4), (1), (2), and (5), the numbers are 4, 11, 18, and 25. 

6. Let X r= the number of years. 

a = 270, rf= — 25, n = x 

By Art. 313, 5 = ^ [640 - 25 (:r - 1)] 

Then by the conditions, 145 x = ^ [640 — 25 (a: — 1)] 

290=640-25x + 25 
25:r = 275 
. x=ll 

7. a = »i, rf = m — 3n, »=10 
By (I.), /=m + 9(m-3n) 

= 10m-27n 
By (U.), /fif= 5(m + 10m -27 n) 

= 56m— 135fi 
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8. Let a' be the flnt term, and d the oommon difference ; then 

ra'+ 6dTz6a + ^h (1) 

ia'+18<i=0a--26 (2) 

Subtracting (1) from (2), 12 J = 4a - 66 

.-. 4rf=^-26 (S) 

3 

Subtracting (8) from (2), a' + 14(f = ^ 

o 

Hence the fifteenth term is ^^ 
3 

9. a = 2,/=:t6(X), 11 = 260 

By (n.), 5= 126 (2 + 600) = 62760 

10. Let the numbers be x — 3y, x — y> ' + Jfi and x 4- 8y. 

Then by the conditionB, 

/(x-8y)«+(x + 8y)« = 200 (1) 

^ (*-y)«+(x + y)« = 186 (2) 

From(l), 2*a+18y« = 200 (8) 

From (2), 2je« + 2y« = 136 (4) 

Subtracting (4) from (3), 16 y* = 64 

y = db2 

Substituting in (4), 2x< + 8 = 136 

2«<=:128 

x=±8 
Therefore the numbers are 

±876, ±St2, ±S±2, and :k8i:6. 
That it, 2,6,10, and 14; or, - 2, - 6, - 10, and - 14. 

(1) 

(2) 

(3) 



(4) 
(5) 





o + «rf = -l 


u. 


a+12rf=| 




a + (»-l)rf=| 


Sabtracting (1) from 

Subtracting (2) from 
Substitating from (4) 


(2), «d = 2 
(3), 

(H-lS)d=» 

in (6). 



n = 2 
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12. Let the qnantities be x — 2y, x * y, or, x-\-y, and x + 2y. 
Then by the conditions, 

fx-2y + x + x+y = 8 (1) 

I (x-y)(x + 2y) = -8 (2) 

From (2), x« + xy-2y2 = -8 (3) 

rrom(l), y = 8x-8 (4) 

Substituting in (3), 

x3 + x(3x-3)-2(3x-3)2 = -8 
i;« + 3x3-8x-.18x3 + 36x-18 = -8 
14x3-83x=-10 
784x»-.66x83x = -560 
784x3-66x83x+ 1089 = 629 
28x-33«i:2d 
28x»:66orlO 

Substituting in (4), y = 8 or - ji 

Hence the numbers are 

2-6, 2-8, 2, 2 + 8, and 2 + 6; 

S a. 64 5 , 27 6 6 27 .„ , 6 64 

or. — + — , — + — t — . — — — . and — — — • 

14^14' 14^14' 14' 14 14' 14 14 

That if, — 4, — 1, 2, 6, and 8; 

or, §?, 1§, 1, -H. and-t 
' 14' 7' 14' 7' 2 



13. Let X = the number of dayi. 

a = 8, rf=-, n = x 
2 

ByArfcSlS, 5 = |[l6 + («-l)i] 

Then by the conditions, 

16 + 1^ = 20 
2 

Whence, x = 9 

and 10x = 90 

Therefore they will meet after 9 days, at a distance of 90 leagues. 
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14. a:=zlQ^,d = m,n = 16 

By Art. 313, 5= 8[32J + 15 (82J)] 

= 128x32i 

= ^ = 4117i 

15. Let the qnantitiet be x — jr, s, and s + y. 
Then by the conditions, 

((*-y)*+(« + y)»-«=128 (1) 

(2) 
(3) 

(4) 



i! 


-'-r- 


6 


From (1). 


2a:3 + 2y«-x = 


123 


From (2), 


2* + y = 


■18 




y= 


:18-2* 


Substituting in (8), 






2xa + M8- 


144x + 8«*-* = 


:123 




10a:a-145x = 


:-.525 




2a:3-29x = 


= -105 


iexa-232x + 841 = 


:-840 + 841 = l 




4x-20=: 


= ±1 




4x = 


= 28 or 30 
„ 15 




x = 


= 7or- 


Substituting in (4), 


y= 


= 4or3 



Hence the numbers are 

3,7,andll; or, | ^, and |. 



16. Let ' = the number of hours. 

= x 



a = 4J, rf=l, H = x 



By Art. 313, '^ =" iL^ "^ ^7^] 

Then by the conditions, 



2£ + 5ii^lD = 4x+ll 
2 o 

36x + a:«-a:=32ar + 88 

a:a + 3x = 88 

4x<+12x + 9 = 352 4-9 = 361 

2c + 3 = ±10 

2x = 16 

Whence, x = 8 
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17. The interest for the second year is 9 5 ; for the third year 9 10 ; etc. 
Hence, a = 6, rf = 6, « = 19 

By Art. 313, 5 = ^ [10 + 18 X 6] = 950, 

2 

• which is the total amount received for interest. 

The total amount of savings is 20 X $ 100, or f 2000. 

Therefore the entire property will amount to 92000 + 9960, or 9 2960. 

18. Let X — y, X, and x + y represent the firBt« second, and third digits. 
Then, lOO(ar-y) + lOar + ar + y, or lllar-99y 

will represent the number; and 

100(x + y) + 10a:+a:-y, or lllar + 99y 
will represent the number with its digits inverted. 
By the conditions, 

( ar-y = ar + x + y + l (1) 

(lllx-99y-594=lllx + 99y (2) 

From (2), 198y = -594 

y = -3 
Substituting in (1), jr + 3 = 2ir-S + l 

'x=5 
Therefore,. lllx-99y = 556 + 297 

s 862^ the number required. 
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CHAPTEB XXVm. 

Art 321.^ Pages 274, 275. 

•. /=:2» = 266 

a = 8, «=:7, r = | 

'•'-%8J"p-243 

2 64_3 2069 
^ 8 248 729 2069 

^"" 2~r '^'^ZT'^ 248 
8"" 3 



o = *2,n = 6,r = -l^ = -.4 

... /=-.2(-4)» = -2(-1024) = 2048 

^^ -4x2048 + 2 ^ -8190 ^^^33 

-4-1 -6 

a = 2, »=10, r = -| 

2V 266/ 612 841 



8:= 



_1 . -^^S 266 
2"" 2 



o = |,n = ll,r = l 

2V2y 2" 2048 
ly 1 1 

2 2048 2 _i 1 ^2047 
^~ l_j ""2048 2048 



CHAPnER HXYm. -^TAGtEd 274, 275. 

3 
, 2/ 3Y__§!__729 
•'''*^§V 2J '" 2«"" 64 
8/ 729\ 2 6305 
^ ""2^ 64 J 3 _ 384 _ 1261 
_3_, ~_6'"""l02 

2 2 

a o = 8, « = 9, r = l 

lvi-8 -^ 
o 2 82 _ 64 511 

1-1 -1 ^ 32 

2 2 

10. a = |,« = 6,r = -| 

• 4V 3J 4X3* 324 

_i/ L^-3 -??? 

3^ 3247 4 972 _ 91 

3 3 

11. « = 3, n=:7, r = ::i2==-2 

.-. Z=3(-2)« = 3x64 = 192 
a -2 X 192^3 ^ -387 ^ ^gg 
_2-l -3 

12. a=-.|n=10, r = l 

, _2/iY i_^ L 

3V2J*' 3X28 768 
1/ M.2 1023 
e, 2V 768/ 3 _1536_ 341 

Til -1 256 

2 2 
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Art 322. — Pages 276, 277. 

8. rsr2, 11=10, / = 266 

By (I.), 266 = a(2)« = 612a 

2 
2X266-^ 

B,(n.). '—^=W 

4, r = -2, n = 6, /fif=^ 

By (I.), /=a(-2)» (1) 

By(n.). f = =lfer ^^^ 

From (2), 4 2 4- 2a = 189 (3) 

From(l), /=-82a (4) 

Substitating in fS), - 128 a + 2 a r= 180 
-126a = 189 

.•.—I 

Substitutiiig in (4) , / = 48 

6. a = 2, n = 7, 2 = 1468 

By (I.), 1468 = 2r« 

r«=729 
.-. rz=±S 

By (II.), ^^^3x1468-2 

±3 — 1 
^ 4374-2 ^^ -4374-2 

= 2186 or 1094 

6. a=l, r = 3, / = 81 

By (I.), 81 = 3*-i 

»-.l = 4 
/. n = 6 

By.(n.), s = ?.Klkzi 
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1 o a 6560 



7- ' = §•» = «' *=666i 



By(L). i=«r|y (1) 



l/-a 



By(n.). «66i=rT ^^^ 

8 

From (2). '-8" = -^ ^'^ 

FH)m(l), = 2187/ (*) 

Substituting in (8), '•"^^' = ""'^ 

6561 



8 



6561 
Substituting in (4), a = 2187 f gggj j = 

^ a I 3 127r-127 = r-64 

8. a = 8,« = 6,/ = .— ^^^^^^ 

^^ ^' 1024 '2 

1024 By (I.). 1 = 2(1) 

_1/ 8_\_3 

rirrm^ A? 4l 1024; 

By (11.;, o = = /. n = 7 

-i-1 
4 

-.12286 10 o=:l, r = -8, 5=-.91 

4096 2457 2 

- _6 "1024 -SZ-i 

* B7(n.). -91=3331 

9. « = 2,/ = l,^=f 8/+| = -364 

Jl-2 6/ = -729 

T, .„. 127 32 . / = _?43 

By (HO, ^ = 73r 2 



.2; 64 

n-l = 6 
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By (I.), -?i? = l(.8)-i 1«-B7(I.), / = o»*-l 

« - 1 = 5 Substituting in (II.) , 



n. /=-128, r = 2, £'=-266 



r-1 



By (n.). -266 = ii=Jm=_a =;=^I^) 

-266 = -256 -a 16. By (I.), / = ar»-i (1) 

.-. o = — 1 Substituting in (II.), 
By (I)., -128 = -(2)-i e_ ar>-a 

2»-i=i28 ^~"7 r 

»»-l = 7 (r-l)/S = a(r»-l) 

12 Bvrn^i 9-^'-« Substituting in (1), 

12. By (n.), ^ = -;rrY i^ f^'Kr-DS 

(r-l)/8f=r/-a "^ '*-l 

/. / = q+C^-l)^ 17. By (1), I = af-i 

a 



18. By (II.). 5 = ^ ... r = (!^^i 

(H.), 



r/S - 5 = r/ - a Substituting in (II,], 



5-.a 



14 By (IL). S = ^ _ ;^»_a^ 

(r-l)S=W-a IE TTl 

.•.a = rl-(r-l)8 '" -«" ' 

Art. 323.— Page 27a 

2. « = 2.r = l 8. ,a = 4.r = ^ = -l 

...5=^ = 4 •••^ = A = I 

1-1 1+i « 



CHAPTEB XXYUL-^FAOm 276, 277, 278, 279. 



m 



-1 3 



5 = 



'-i' 



"'■"-ii 



s= 



'-^. 



80 
'll 



a = -.3, r = 



^=- 



1-i 



16 
"4 



«-8 ,_2 
3 
2 i 



S = ' 



1- 



3 



a = -.8, r = - 
-8 



S= 



-^ 



100 
' 19 



a = l.. = -g 



/8f= 



14. «?"«* + ** 



.7272... = .72 + .0072 + 
a=.72, r=.01 . 

.72 .72 8 



Art. 324. — Page 279. 

.021 



8= 



1 - .01 .99 11 



/. 8= 



.021 



1 - .01 .99 330 



g J_^172^^ 
* ■*'330 380 166 



3. .407407... 

= .407 + .000407 + ... 
o = .407, r=.001 

.407 ^.407^11 
1 - .001 .999 27 



5=. 



4. .7338... = .7 + .03 + .008+. 
a^.03, r=.l 

.03 ^.03^ 1 
.9 



S=: 



l-.l 



30 



.7 + 1 = 22^11 
30 30 16 



6. .62121... 

= .5 + .021 + .00021 + 
a =.021, r=.01 



6. .110303... 

= . 11 + . 0003 +. 000003 + . 
a=.0003, r=.01 



S=^ 



.0003 ^ .0003 . 
l-.Ol .99 



1 
3800 
91 



.ll + -L=i?i = _ 
3300 3300 826 



.216464 ... 

= .21 +.0064 +.000064 + 
o=.0064, r=.01 

.0064 ^.0064_ 6 
1 - .01 .99 
6 237 



8 = 



1100 



.21 + 



1100 1100 



o 


= 3,/ = 


128 . 
^729'" = 


= 8 




128 
729 


:3rT 






rT = 


^128 
2187 






.'. r = 


2 

: — 

8 
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Art. 325. — Pages 279, 28a 
2. 
.-. by (L). 



Hence the teriet if 
8. 

.-. by a). 



Henoe the series are 

1 8 9 27 81 243 m. 
2' 2' 2' 2 ' 2 ' 2 ' 2 ' 
1 _8 9 _27 81 _248 729 
2' 2' 2* 2' 2' 2 ' 2 * 



ft«4816^64_lM 
^ ' 8' 9' 27' 81' 243' 729' 



a: 


-i''- 


= 364J, 


11 = 7 




729 
2 


■i" 






f« = 


= 729 






A rs 


= ±8 





and 



4. a = -2, / = ^4374, fi = 8 

/. by(L), -4374 = -2r» 

r7=2187 
/. r = 3 
Hence the series is 

-2,-6,-18,-54, - 162, -486, - 1468, -4374, 



6. 


« = |. /=A. . = « 


. by (L), 


3 .3^ 
612 2 




-ib 




...i 



GHAPTEB XXVm.— PAGES 279, 280. 899 

Hence the series are 

2' 4' 8' 16' 82' 64' 128' 266' 612' 

• 3 8 3 8^ 8^ __8 ^ 3^ J^ 

2' ""i' 8' ""16' 82' 64' 128' 266' 612* 



6. a = -2, / = -128, 11 = 7 

.-. by (I.), -128 = -2f< 

r« = 64 
A r=±2 
Hence the series are 

-2, -4, -8, -16, -82, -64, -128; 
and -2, 4, -8, 16, -82, 64, -128. 



7. 






-=M=--»=e 


.-. by (L), 






1024 

...,=-f 


Hence the i 


series 


is 





3 9 27 _81 243 729 
• *4' 16' 64' 266' 1024' 



8. Besnlt, ^Xy = V26 = 6. 



9. Besnlt, V<4a«+ 12xy + 9ya)(4a;3-12xy + Oy*) 

= (2x+3y)(2x-8y) = 4*«-9y^ 

^ l( a(a-b) a(a + b) \ 
y\b(a + b) b(a-b)) 

= #=?. 
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Art 326.^Pagea 280, 281. 

2. fa4 = 48 (1) 
lar» = ^884 (2) 

DiTiding (2) by (1), r« = - 8 

/. r = -2 
Substituting in (1), 16o = 48 

.'. a = 8 

3. Let the quantities be a, or, or*, and or* ; then by the conditions, 

r a + or =16 (1) 

laf^+ar« = flO (2) 

DiTiding (2) by (1), f^ = 4 

Whence, r = ^ 2 

Substituting in (1), a±2as^l6 

Whence, a = 6 or — 16 

Therefore the quantities are 

6, 10, 20, and 40; or, ^16, 80,-60, andil20. 



4. Let the quantities be a, ar, and ai^ ; then by the conditions, 
Dividing (2) by (1), 



f a + ar==20 (1) 

lara-ar=30 (2) 

r«-r ^8 
1 + r 2 
2r« — 2r=:8 + 3r 
2f«-6r = 3 
16ra-40r+ 26 = 24 + 26 = 40 
4r-6 = ±7 

4r=12or-2 

r = 8or-i 
2 

Whence by (1), ""T^ 

= 6 or 40 
Therefore the quantities are 

6, 16, and 46; or, 40,-20, and 10. 

5 rar» = -108 (1) 

lar7 = -8748 (2) 

Dividmg (2) by (1), r* = 81 

Whence, r=±Z 

Substituting in (1), db 27 a = - 108 

Whence, a = qp 4 
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(1) 



ft rfc?, « = 7, S = 206» 

By a.). '=«(!)• 

By(n.). 3059 = 1 (2) 

From (2), 8 ? - 2 a = 2059 (8) 

From(l), /=^ W 

Substituting in (3), ?^ - ^a = 2059 

2059£^2Qgj^ 
64 
Whence, a = 64 

7. To find the sum to infinity of 

100 + 200 (.9875) + 200 (.9376)2 + ... 

a = 200 (.9375) = 187.6 
r=.9375 

... ^=_1§Z:^ = 1§I:5 = 3000 
1 - .9376 .0626 

3000 + 100 = 3100 

8. Let the quantities be a, ar, ar\ and ar^ ; then by the conditions, 

,a^ar'^af^-\'ai^=^ (1) 

\ flr» _ 4 

From (2). j^=| 

8r«-4r = 4 
9ra-12r + 4 = 16 
3r-2 = ±4 
3f = 6or— 2 

Whence by (1), a + 2a + 4a + 8a = 30 

2a . 4» 8o QA 

"-¥ + ¥"27=^ 

IhatlB, 16o = 80 

and H£=30 

27 



(2) 



402 
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Whence, 

Therefore the qaantitieB are 



a = 2or — 



2, 4, 8, «ul 16; or, — , -— , — , and — ^ 



9. 


24 




-^ 


DiTiding (2) by (1), 


-s 




"! 


Whence^ 


-f. 


Multiplying (2) by (8), 


Q1« 



8192 



81 
Therefore the eighth term is r^^, 
8192 



(1) 
(2) 



(3) 



10. Let the parts be a, ar, and at^ ; then by the condhionBy 

fa + ar+or«= 39 (1) 

I or«-a = 24 (2) 

ra-1 8 



DiTiding (2) by (1), 



Whence by (2), 

Therefore the parts are 3, 9, and 27, 



1 + r + ra 13 
13f«-13 = 8 + 8r + 8f« 
6r9-8r = 21 
26rS*40r + 16= 106 + 16= 121 
6r-4 = ±ll 
6r = 16 
r = 3 
24 



''=^=* 



|1. Let the numbers be a, ar, and ar^; then by the conditions, 

f a«r«= 64 (1) 

U« + aV* = 68 (2) 

Prom(l), ar = 4 (3) 

Or, oV»=16 (4) 
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DiTiding (2) by (4). ^=T 

64r* - 2T2f« + 289 = - 64 + 289 = 226 
8ra-17 = ±16 
8r^ = 32or2 

f« = 4ori 
4 

r=i:2or±i 
2 

4 4 

Substituting in (3), " ^ 72 ^' ~ 

= ± 2 or ± 8 
Therefore the numbers are 

2, 4, and 8; or, -2, 4, and-8. 

12. Let the quantities be a, ar, and ar^; then by the conditionB, 

f aM = 8 (1) 

la» + a«r« + a«f^ = 73 (2) 

From(l), or = 2 (3) 

Dividing (2) by (1), i-±^ = f 

8 + 8r« + 8r« = 73r» 
8r*^65r» = -8 
266f« -32 X 66 r8 + 652 = 3969 
16r«-66=i:63 
16rS = 128or2 

,. = 8ori 

Whence by (3), a=-- = lor4 

Therefore the quantities are 1, 2, and 4. 
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CHAPTER XXIX. 

Art 332.* Pages 284, 285. 

2. (c* + (T*)* = (c*)* + 4 (c*)«cf"* + 6(c')«(cf"*)« 
+ 4c*(rf"*)«+(rf"*)* 
= c* + 4c«d"* + 6c*cf""* + 4c*rf"*+cf-«. 

8. (fii"*-»«)»= (fii"*)»-6(fii"*)*««+ 10(iii"*)«(««)« 
- 10 (fii"'*)«(n«)« + Sin"* (fi«)* - (n«)» 
= m"* - 6fii-««« + 10m"*ii* - 10m-i|i« + ^m""**" - «» 

= (xy-i)« - 3 (:ty-i)«(3ar-iy) + 8 (xy-i)(8x-iy)« - (3x1 y)» 
= jr»y-« - 9xy-i + 27 x"! y - 27 x-»y«- 

5. («• + 2y)» = (x«)» + 6 (x«)*(2y) + 10 (x«)«(2y)« 

+ 10 (x«)«(23r)« + 6x« (2y)* + (2r)» 
= x»»+10x**y* + 40x»»y«* + 80x«»y«« + 80x«y*« + 32y«». 

6. (a»+3V*)* = (a« + 3x*)* 

= (a«)* + 4 (a«)«(3x*) + 6 (a»)«(3x*)2 + 4a« (3x*)«+ (3x*)* 
= aW + 12a»x* + 54a«x + 108a«x* + 81 x«. 

7. ^|i-VSsY=(fiin-i-fii*n*)» 

= (fiin-i)» - 5 (fii»-i)* m*»* + 10 (mn-i)»(m*ii*)« 

- 10 (mn-^)\iJJy + 6 (fiifi-i)(m*»*)* - (fJJ)^ 
= m»ii-» - 6fii*»"^ + 10m*»-« - 10m*n"* + 6m»n - m*ii* 
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= jry-« + 3y-i + 8«-» + «-»jf. 

10. (a*6"* - a'h^y = (aV*)6 - 6(aV*)*a"*6* 

+ 5aV*(a"*6*)* - (a~ *6*)6 
= oV*-6a*6-i4-10aV*-10a"M + 5a"*6-a"*6* 

11. (Va«-3»* = (a*-3a*)* 

= (J)* - 4(a*)«(3a*) + 6(a*)«(3a*)«-4a*(8a*)« + (3o*)* 
= a* - 12a^ + 64a^ - 108a* + 81 J. 

= 16i«y-* + 16 jrV* + 8*y + '"V + ^ 

13. (a-« - 1 X* J= («-«)• - 6(a-«)« Q x*] 

+ 16 (a-»)« ^1 x*y_ 20 («-«)• ^1 X* J 

^„-» g„-,n^i I 6a-'x 20a-»x* 6a-«x» 2a-«x* «» 
^8 27 27 81 729 
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14. (X* + 8y"*)» = (»*)• + 6 (x*)«(8,"*) + 10 (**)«(8y"*)« 
+ 10 (x*)«(8y"*)» + 6«* (8y"*)« + (8y"*)» 
■ a»+ 16«^y"* + 90«*y"*+ 270«*y'*+ 406«*y"* + 248y-«. 

V2x* «»6iM » ^ 

+ 8[^5!L£— y2a-«6""M)«- (2a-«6"***)« 



16. (8a"*Vft-6"*»*=(3a"M-a*6"*)* 

= (3a""*6*)*-.4(8a"*6*)«a*6"* + 6 (3a""*6*)«(a*6"*)« 

-4(3a'*6*)(a*6~*)«+ (a* 6"*)* 
= 81a-« 6a - 108o-«6 + 64a-i - 126-1 + aft-«. 

= (a*6"*)« + 6 (o*6"*)»(2a"*6*) + 16 (a*6"*)*(2a"*6*)« 

+ 20(a*6"*)«(2a"*6*)»+ 16(a*6"*)a(2o"*6*)* 

+ 6(a*6"*)(2a"*6*)»+ (2a"*6*)« 
= a»6-« + 12a«6-« + 60a6-i + 160 + 240a-i6 + 192a-«62 + 64a-«6» 
^a^l2af 60a ig^^ 2406 m^646». 
6«^6a^6^ ^ a ^ a^ ^ efl 



18. (l-*-:r«)*=[(l-ar)-:r«]« 

= (l-x)*-4(l-x)«a;3 + 6(l-x)«x*-.4(l-ar)a« + x» 
= 1 - 4 a: + 6 j:« - 4 «• + jr* - 4 a^ + 12 «• - 12 jr* + 4 a» 

+ 6x*-12a* + 6a«^4a«+4ar''+jc8 
=:l-4ar + 2a« + 8x»-6«*-8«» + 2x« + 4*' + jr». 
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(1 + 2ar - x3)* = [(1 + 2x) - j^]* 
= (1 + 2 ar)* - 4 (1 + 2 x) 8 arS + 6 ( 1 + 2 ar) a ar4 - 4 ( 1 + 2 ar) a« + *8 
= 1 + 8a: + 24:r«+ 32 a*+ 16ar4-4:ra-24a:«-48ar4-32aHi 
+ 6x* + 24aHi + 24a«-4x»-8ar7+a:8 

= l + 8ar + 20ara + 8x»-26x*-8aHi + 20a:«-8ar7+jc8. 

21. (l-a:+x3)6=[(l-x) + ar3]6 

= (1 - x)6 + 6 (1 - ar)*ara + 10(1 -a:)«x* + 10 (1 - ar)2x« + 6 
(l-ar')a:8 4.3^0 




16 a« 



Art. 333. ~ Page 286. 
r = 7, II =: 11. Hence the result 
1.2* 3-4*6-6 



3. r = 6, n = 10. Hence the result 

^10.9.8. 7. 6^5^262 m». 
1.2-3. 4-6 



4. r = 8, 11 = 12. Hence the result 

^ 12 » 11. 10* 9 -8.7.6 
1.2.3.4.6.6.7 



c«(-(0' = -792c»d». 



5. r = 6, n = 14. Hence the result 

= liliili2lil (-««)* = lOOlaS. 
1.2.3.4 ^ ^ 



6. r = 7, n = 9. Hence the result 

9.8.7.6.6.4 /aV/6 \« 846» 



1.2.3.4.6.6V6y voy «* 



108 KEY TO ACADEBQC ALGfiBBA. 

7. r^6, n= 18. Hence the result 

1.2.8.4 ^ ^ 

8. r = 6, » s 9. Hence the result 



^ 9.8.7.6.6 . ■,y/l^Y=-g^ 



12 
16 



9. rssB, * = 10. Hence the result 

10. r = 4, fi s 11. Hence the result 

= ^^ ' ^^ ' ^ (a*)8(- 8ar-i)« = . 4466«Vx-s. 
1.2.8^'^ ^ 

11. r =r 9, » = 12. Hence the result 
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CHAPTER XXX. 

Art. 343. — Page 290. 

2. log 6 = log (2X3) = log2 + logS = .8010 + .4771 = .7781. 

8. log 14 = log (2 X 7) = log2 + log 7 =.8010 + .8461 = 1.1461. 

4. log 8 = log(2x2x2) = log2 + log2 + log2 = 81og2 
= 8 X. 8010 =.0080. 

6. log 12 = log(2x2x8) = log2 + log2 + log8 
= 21og2 + logS = .6020 + .4771 = 1.0791. 

6. log 16 = log (8x6)= log 3 + log6 = .4771 + .6990 = 1.1761. 

T. log 21 = log (8 X 7) = logs + log 7 = .4771 + .8461 = 1.8^. 

8. log 68 = log(8x8x7) = log8 + log8 + log7 = 21og8 + log7 

= .0642 + .8461 = 1.7998. 

9. log 66 = log(2x2x2x7) = 81og2 + log7 

= .9080 + .8461 = 1.7481. 

10. log 84 = log(2x2x3x7)=21og2 + log8 + log7 

= .6020 + .4771 + .8461 = 1.9242. 

11. log 46 = log (8 X 8 X 6) = 2 log8 + log 6 = .9642 + .6990 = 1.6632. 

12. log 98 = log(2x7x7)=log2 + 21og7 = .8010+1.6902=1.9912. 

13. log 106 = log (8x6x7) = log8 + log6 + log7 

= .4771 + .6990 + .8461 = 2.0212. 

14. logll2 = log(2 x2 X2 X2x7) = 41og2+ log7 

= 1.2040 +.8461 = 2.0491. 

15. log 144 = log (2 X 2 X 2 X 2 X 3 X3) = 41og2 + 21og8 

= 1.2040 +.9642 = 2.1682. 

16. log216 = log (2 X 2 X 2 X 3 X 8 X 3) = 31og2 + 81og3 
1 + 1.4818 = 2.8348. 



no KEY TO ACADEMIC ALGEBRA. 

17. logl86=rlog(3X3x8x6) = 31og8 + log6 
= 1.4313 + .6990 = 2.1303. 

^. logl68= log(2 X2 X2 X3 X 7) = 31og2 + log3 + log7 
= .9080 +.4771 + .8461 = 2.1 



19. logl47 = log(3X7x7) = log8 + 21og7 = .4771 + 1.6902 = 2.1673 

20. log 376 = log (3 X 6 X 5 X 6) = log3 + 31og6 

= .4771 + 2.0970=2.6741. 

21. log 348 = log (7 X 7 X 7) = 31og7 = 2.6363. 



Art 345. — Page 291. 

2. log ^ = log 7 *log8 = .8461-* .4771 = .8680. 

8 

3. log y = log 10 -log7 = l-. 8461 = .1649. 

4. log 8J = log^=loglO-log3=l-.4771 = j 

8 

6. log 86 = log~ = log(10x7)-log2 = logl0 + log7-.log2 
2 

= 1 + .8461 - .3010 = 1.6441. 

6. log ?i=log21-logl6 = log(3x7)-log(2x2x2x2) 

lo 

= log3 + log7 - 41og2 = .4771 + .8461 - 1.2040 = .1182. 

7. log 126 = log (6 X 6 X 6) = 31og6. 

log 6 = log^=l^log2 = l-.3010=.( 
2 

.-. log 126 = 8 X .6990 = 2.0970. 
®- lo8 ^ = log(2x3x7)-log(6x6) = log2 + log3+log7-21og6 

20 

log 6=log^=l-log2=.6990. 
2 

/. log ^ = .3010 + .4771 + .8461 - 1.3980 = J2262. 
26 



9. logl76 = log(6x6x7) = 21og6 + log7. 

log 6 = log^ = 1 - log2 = .6990. 
2 

.\ log 176 = 1.8980 + .8461 = 2.2431. 
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10. log Hi = log ^ = log 100 -log (3X3) 

V 

= 2 - 2 log 3 = 2- .9642 = 1.0468. 



11. log 7| = log^ = log^ = logl00-log(2x7) 

= 2 - log2 - log7 = 2 - .3010 - .8461 = 

12. log ^ = log(6x7)-log(2x3) = log6+log7-log2-log8. 

o 

log 6 = log^ = 1 - log2 = .6990. 
2 

/. log ^ = .6990 + .8461 - .3010 - .4771 = .7660. 
6 

13. log 6| = log^ = log(7x7)-log(3x3) = 21og7-21og3 

= 1.6902 -.9642 = .7360. 



Art. 348. — Page 292* 

3. log 3* = 5 log 3 = 5 X. 4771 = .2868. 

6 6 

4. log 2» =9 log 2 = 9 X. 3010 = 2.7090. 

5. log 7« = 6 log 7 = 6 X. 8461 = 4.2266. 

6. log 6* = 1 log 6. 

6 

log 6 =log^=l-log2 = .6990. 
2 

...log 6*=:5??2 = .1398. 
6 

7. log 12* = I log 12. 

3 

log 12 =log(2x2x3) = 21og2 + log3=.6020+.4771 = 1.0791 

.-. log 12* = I X 1.0791 = .7194. 
3 

8. log 21^ = -log 21. 

2 

log 21 = log (3x7) = log 3 + log 7 = .4771 + .8461 = 1.3222. 
.-. log 21* = i:^=.6611. 



412 KEY TO ACADEMIC ALGEBRA. 

9. log 14«=41ogl4. 

log 14 =log(2x7) = log2 + log7 = .9010+.8451 = 1.146L 
/. log 14« = 4 X 1.1461 s: 4.6844. 

10. log 26^ r=? log 26. 

3 

log 26 = log 152 = log 100 -log (2X2) 
4 

= 2-21og2 = 2-.0020 = l.d98a 

.-. log 26* = I X 1.8080 = 8.2020. 
3 

11. log 15* = 5 log 16. 

log 16 =log(8x6) = log8 + log6* 

log 6 =log^=l-log2 = .6080. 
2 

.-.log 16 =.4771 + .6090 = 1.1761. 

.-. log 16* = 5x1.1761 = .0801. 
6 

12. log vA = '-5S^ = :5«l = .4226. 

2 2 

13. log \^ = ?2£3 = 4771 = .1600. 

S O 

14. log ^ = 12£2 = :8W0^ 0480 

7 7 

15. log ^5 = ^^ . 

log 6 = logi5 = 1 - log2 = .6090. 
2 



.-. log ^6=:^ =.1166. 
6 

16. log.{/86 = !2K86. 
4 
log 36 = log (6x7) = log6 + log7. 

log 6 = log^=l. 

.-. log 36 = .6990 + .8461 = 1.6441. 

.-. log ,J/86 = 1:^ = .3860. 



CHAFTEB XZX.— PAGE 292. 413 

17. log .J«8 = ^. 

log 98 = log (2 X 7«) = log2 + 21og7 = .8010 + 1.6902 = 1.9912, 
••• log -^98 = 1:^ = ^212. r o c c .. r K 

18. iog!j^26=i2£m .^^irif. I' 

log 126 = log(2x8«x7) = log2 + 21og8 + log7 t g «: g 12 O 

= .3010 + .0542 + .8451 = 2.1008. '^ S c} t, £i t-^ 

.-.log ^26 = ^ = .1760. £ ° c ?1 I 5 

20. Iogf^y = 51og3^ = 6(logl0-log3) = 6(l-.4771) ii ^ 5 2,47-3:; K 

= 6 X. 5229 = 2.6146. .^ * ^ j^ ^ -^ § 

^•' £" "■?; '" 4> -^ t2 

21. log i- = log7^-log6* = 2log7-|log6 , -*- ^5 J ^-j *- 

= .6338 -.4600 = .1678. " ^ ^ P '"^' ^ g ^ 



22. log(3*x2*) = log3* + log2* = llog3 + flog2 L '"' "^ ^ fe I '^ I "i: 

= .0795 + .1806 = aOOl. ^ -f | 4 J 4 ^ ^ A^j 

23. log8.{/7 = log8 + log.t/7 = log3 + l2£l " | I I 1 I I | ^ 

= .4771 + 5118 =.6884. 

26. log g = log^7-log^ = Ifl-l5|2 

= 5817 - .0602 = 5215. 
26. log ^J = |logf = M^6. 

log 28 = log (22 X 7) = 2 log 2 + log 7 = .6020 + .8461 = 1.4471 
., log ^| = limzi:???2 = . 2494. 

^7. log :^ = logV42-loglO» = l2|^-|loglO. 

10* ^ ^ 

log 42 = log (2 X 3 X 7) = log2 + log3 + log7 

= .3010 + .4771 + .8461 = 1.6" 

... log :^ = .8116 - .6667 = .1449. 
10* 



2. 


log 

log 


3. 


log 


.-. 


log 


4. 


log 


• I 


log 


6. 


log 
log 


6. 


log 
log 
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Art 350.^ Page 293. 

18slog(2xSS) = log3 + 21og8=.8010 + .0642rsU552. 
1.8 = 0^562. 

225 = log(asx6>) = 21og8 + 21og6 

= .9642 + 1.3080 = 2.3622. 
2.26 = 0.3622. 

196 = log(2«x7«) = 21og2 + 21og7 

= .6020 + 1.0002 = 2iS022. 
.106 = 0.2022-10. 

48 = log (2« X 3) = 4 log2 + log3 = 1.2040 + .4771 = 1.6811. 
.048 = 8.6811-10. 

384 = log (2T X 3) = 7 log2 + log3 = 2.1070 + .4771 = 2.6841. 
38.4 = 1.6841. 

7. log 64 = log(2x3*) = log2 + 31og3 = .3010 + 1.4313 = 1.7323. 
.-.log .0064=7.7323-10. 

8. log 316 = log(3»x6x7) = 21og3 + log6 + log7 

= .0642 + .6000 + .8461 = 2.4083. 
.-. log .000316 = 6.4083 - 10. 

9. log 736 = log(3x6x7«) = log3 + log6 + 21og7 

= .4771 + .6000 + 1.6002 = 2.8663. 
.-. log 7360 = 3.8663. 

10. log 406 = log(3«x6) = 41og3 + log6 

= 1.0084 + .6000 = 2.6074. 
.-.log 4.06 = 0.6074. 

11. log 448 = log(2«x7) = 61og2 + log7 

= 1.8060 +.8461 = 2.6611. 
.-. log .448 = 0.6611-10. 

12. log 3024 = log(2*x3«x7) = 41og2 + 31og3 + log7 

= 1.2040 + 1.4313 + .8461 = 3.4804. 
.-.log 302.4 = 2.4804. 

13. log 6174 = log (2 x 3« X 7«) = log 2 + 2 log3 + 3 log7 

= .8010 + .0542 + 2.6363 = 3.7906. 
.% log .06174 = 8.7006 - IC. 
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3, 297. 



m 



14, log (8.iy = 71og8.1. 

log 81 = log 3« = 4 log 3 = 1.9084. 
/. log 8.1 = 0.9084. 

.-. log (8.1)7 = 7 X .9084 = 6.8588. 

16. log ^m=^^. 

6 
log 96 = log (2* X 3) = 5 log2 + logS 
= 1.6050 +.4771 = 1.9821. 
.-.log 9.6 = 0.9821. 

...log .5^=2:2821^.1964. 



16. log vrm^^^s^. 

o 

log 162 = log (2x8*) = log2 + 4 log 3 =.3010+ 1.9084=2.2094. 
.-. log 1.62 = 0.2094. 



log \^i:62 = 



0.2094 
3 



17, 



log (22.4)* = 1 log 22.4. 
o 

log 224 = log (26 X 7) = 51og2+ log 7 =1.5050 +.8461 =2.3501 

log 22.4=1.3501. 

log (22.4)* = 1:^ = .1688. 

o 



Art. 355. — Page 297. 

2. log 80 = 1.9031. 

3. log 6.3 = 0.7993. 

4. log 298 = 2.4742. 
6. log .902 = 9.9662 -10. 



6. Mantissa of 772= .8876 

.3x6 = 2 

.-. log .7723 = 9.8878 -10 

7. Mantissa of 106= .0212 

.6x41 = 25 

.-. log 1066 = 3.0237 



8. Mantissa of 329= .6172 
.4X13 = 6 

.-. log3.294 = 0.6177 

9. Mantissa of 620 = .7160 
.6X8 = 4 

.-. log .06206 = 8.7164 -10 

10. Mantissa of 200= .3010 

.8x22= 18 

.-. log 20.08 =1.3028 

11. Mantissa of 924= .9657 

.61x4 = 2 

.-. log92461 = 4.9659 



iie 
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12. Mantifsaof 408= .6058 

.22x11 = ? 

/. log .40322 = 0.6066 - 10 

18. Mantifsa of 717 = .8656 

.8x6= 6 

.-. log .007178 = 7.8660 - 10 

14. Mantissa of 618= .T143 

.09x0 = 1 

/. Iog5.1800 = 0.7144 



15. Mantissa of 103= .0128 

.66X42 = 27 

.-. log 1036.5 = 8.0166 

16. Mantissa of 866= .0375 

.76X5= 4 

.-. log .086676 = 8.9370- 10 

17. Mantissa of 115= .0607 

.07x38= 3 

.-. log .11507 = 9.0610 -10 



Art. 357. — Page 299. 



2. Number corresponding to 

1.8065 = 63.9. 

3. Kumber corresponding to 
9.4487 -10 =.281. 

4. 0.2165 

^148 = mantissa of 164 

11 = 
27 
,*. Number corresponding = 1.646 



6 



6. 3.9487 

.9484 = mantissa of 888 

?= 6 

6 

.-. Number corresponding = 8886 

6. Number corresponding to 
2.7364 = 645. 



7. 



8.1648-10 
.1644 = mantissa of 146 

1= 1 

29 



.-. Number corresponding = .01461 



7.5209-10 
.5198 = mantissa of 331 
11 
13 



8 



9. 



4.0096 
.0086 = mantissa of 102 
9^ 
42 



21 



/. Number corresponding = 10221 

10. 0.9774 

.9773 = mantissa of 949 

1= 2 

4 

,*. Number corresponding = 9.492 

11. 9.3178-10 

.3160 = mantissa of 207 

1§= 9 

21 

.'. Number corresponding = .2079 

12. li(482 

.6474 = mantissa of 444 

10 . 

.•. Number corresponding = 44.48 

13. 7.0450-10 

.0414 = mantissa of 110 
36 
39 



8 



9 



.'. Number corresponding =.001 109 

14. 4.8016 

.8014 = mantissa of 633 

?= 29 



.*. Number corresponding =.003318 .*. Number eoneapoDding = 63329 
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16. 8.1144-10 16. 2.7016 

.1139 = mantJBBa of 130 .7007 = laantisaa of 602 

A=^ 1 §= 

34 9 

.*. Number correspondiag = .01301 .-. Number correspondiog 35 602.9 



Art. 361. — Pages 302-304. 

1. log (9.238 X .9152) = log 9.238 + log .9162. 
log 9.238 = 0.9666 

log .9162 = 9.9616-10 

0.9271 = log 8.464. 

2. log (130.36 X .08237) = log 130.36 + log .08237. 
log 130.36 = 2.1161 

log .08237 = 8.9167-10 

1.0308 = log 10.78. 

3. log (721.3 X 3.0628) = log 721.8 + log 3.0628. 
log 721.3 = 2.8681 

log 3.0628 = 0.4847 

3.3428 = log 2202. 
Result, -2202. 

4. log (4.8264 X .060377) = log 4.3264 + log .060377. 
log 4.3264 = 0.6361 

log .060377 = 8.7022-10 

9.3883 -10 = log .2179. 

6. log (.27031 X .042809) = log .27031 + log .042809. 
log .27031 = 9.4319-10 
log .042809 = 8.6316-10 

8.0634 -10 = log .01167. 

6. log (.063166 X 11.134) = log .063166 + log 11.134. 
log .063166 = 8.8006 -10 

log 11.134= 1.0466 

9.8471 -10= log .7082. 
Result, - .7032. 

7. log f5L§ = log 401.8 -log 62.37. 

62 .37 

log 401.8 = 2.6040 
log 62.37 = 1.7191 

0.8849 = log 7.672. 
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8. log |||§ = log 7.2321 -log 10.813. 

log 7.2821 = 0.8692 
log 10.818 = 1.0339 

9.8263 -10 = log .0088. 



»• log ;^ = log .3384 -log .08669. 

•log .3384 = 9.6294-10 
log .06069 = 8.9374-10 

0.6920 = log 3.908. 
Besult,- 3.908. 



10. log-^?^^ = log 9.168 -log .0061422. 

log 9.163 = 0.9620 
log .0061422 = 7.7112-10 

3.2608 r= log 1783. 



11. log|^=log22618-log64327. 

log22618 = 4.3626 
log 64327 = 4.8084 

9.6441 -10 = log .36. 

12. log|j|^= log .007614-log .016822. 

log .007614 = 7.8768 -10 
log .016822 = 8.1993-10 

9.6766 -10 = log .4748. 
BeBiilt,-.4748. 



la log 8«»i 



12.863 X .6349 
=3 log 3.3681 + colog 12.868 + colog .634ft 

log 3.3681 = 0.6274 
colog 12.863 = 8.8910 - 10 
colog .6349= 0.1973 

9.6167 -10=^ log .4127. 
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-. . 15.008 X. 0843 
* ^.06376x4.248 

= log 16.008 + log .0843 + colog .06376 + oolog4.24a 
log 16.008 = 1.1768 
log .0843 = 8.9268-10 
colog .06376 =1.1966 
colog 4.248 = 9.3718-10 

0.6694 = log 4.671. 
Result, -4.671. 

16. iog2663x. 03442 
^ 714.8 X .611 
= log2663 + log .03442 + colog 714.8 + colog .611. 
log 2663 = 3.4087 
log .03442 = 8.6368 -10 
colog 714.8 = 7.1468-10 
colog .611 = 0.2916 

9.3829 -10 = log .2415. 

16. log 1210X9.026 ^t 121.6 

*^ 48.3 X 3662 X. 0866 *^ 
+ log 9.026 + colog 48.3 + colog 3662 + colog .0856. 
logl21.6 = 2.0860 
log 9.026 = 0.9664 
colog 48.3 = 8.3161-10 
colog 3662 = 6.4363-10 
colog .0866 = 1.0676 

8.8603 -10 = log .0725. 
Be8ult,-.0725. 

17. log(23.86)« = 3xlog23.86. 
log 23.86 =1.3777 

3 

4.1331 = log 13587. 

18. log(.632)8 = 8xlog.632. 
log .632 =9.7269-10 

8 

7.8072 -10 = log .006415. 

19. log (1.0246y= 7 Xlog 1.0246. 
log 1.0246 =0.0106 

7 

0.0736 = log 1.184. 
Result, - 1.184. 



420 KEY TO AOADEHIG ALGEBRA. 

aO. log(.00323)<»=:6xlog.00328. 
log .00323 =8.0606-10 

6 

4.8476 - 10 = log .00000708& 

81. log 6^ = I log 6. 

log6 =0.0000; x| = 0.46d0 
3 

= log 2.034. 

22. log (.8)*= I log .8. 
6 

log .8 =0.0031-10 



6 )40.8062-60 

0.0612 -.10 = log .0140. 

as. log(8.16)* = ^ log 3.16. 
8 

log 3.16 = 0.4W7 ; X 5 = 6.6663 
3 

= log 4.638. 



24. log (.021)* = I log .021. 

log .021 =8.3222-10 

6 

2 )11.6110-20 

6.8056 - 10 = log .0000630. 



26. logV2 = ilog2. 

2 

log 2 = 0.3010; -J. 2 = 0.1506 

• = log 1.414. 



26. log ^5 = 1 log 6. 

4 



log 5 = 0.6000; -$-4 = 0.1747 

= log 1.406. 
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27. log^ = ilog3. 

o 

iog 8 = 0.4771 ; -T- 6 = 0.0964 

= log 1.246. 
Result, -1.246. 

28. log V:^94 = i log .4294. 

2 
log .4294 = 19.6329 - 20 ; -f- 2 = 9.8164 - 10 

= log .6553. 

29. log \^.02305 = \ log .02305. 

3 

log .02305 = 28.3626 - 30 ; -5- 3 = 9.4542 - 10 

= log .2846. 

30. log v'lOOOzri log 1000. 

8 

log 1000 = 3 ; -r 8 = 0.3750 =: log 2.372. 

31. log v^C0096i = i log .00951. 

log .00961 = 67.9782 - 70 ; -4- 7 = 9.7112 - 10 

= log .5142. 
Be8ult,-.5142. 

32. log v^.OOOlOll = I log .0001011. 

log .0001011 = 46.0047 « 50 ; ^- 5 = 9.2009 - 10 

= log .1588. 

86. log(2*x3*)=|log2 + |log8. 
log 2 =.3010; X I =.4515 
logs =.4771; X I =.3181 



.7696 = log 6.883. 



6. log^ = |log3-|log4. 
log3 = .4771; x|= .2982 
log4 = .6021; x|= -4014 



9.8968 -10 = log .7885. 



A 
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87. Iogl- = ?log6-|logl0. 

10* ^ ^ 

loff 6 = .6990; X^=.29O0 

loglO= l;x|a.2222 

J077i«:ogl.l0& 

88. log^?)» = |(log6-log7). 

logo = .7782 
log 7 = .8461 



0.0831 - 10 
6 



2 )10.6666-20 

0.8327 -10 = log .6808. 



>■ H^f- 



I Gog 36 -log 118). 
8 



log 36=1.6441 
log 113 = 2.0631 

0.4010-10 

8 

8 )78.4730-80 

0.8001 -10 = log .6448. 

40. log(:^)* = |(Iog.08726-log.iaai). 

log .08726 = 8.0408 -10 

log .1321 = 0.1200-10 

0.8190-10 

6 

3 )20.0995-30 

9.6998 -10 = log .601. 

41. log-y|| = |(Iog21-logl8). 

log21 = 1.3222 

log 13 = 1.1130 

8) .2083 

.0260 = log 1.062. 
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42. log ^| = i (log 3 -log 7). 

log 3= .4771 
log 7 = .8461 

>-90 



9.9691 -10 = log .9102, 
Result, -.9102. 

= l(log2-log8)-laog8-log5). 
5 o 

log 2= .3010 log 8= .4771 

log 3 = .4771 log 6 = .6990 

6 )49.8239-60 3)29.7781-30 

9.9648-10 9.9260-10 

9.9260-10 
.0888 = log 1.098. 

44. log(^Xi5^3x^^:0l) 

= ilog2 + ilog8 + |log.01. 

log 2 = .3010; -i-8= .0376 
log 3 =.4771; +6= .0964 
log .01 = 68-70; ~- 7 = 9.7143 - 10 

9.8473 -10 = log .708& 

46. Iog^'^=i(log3268-log49309), 

log 3268 = 3.6129 
) = 4.( 



6 )48.8200 - 60 

9.7640 -10 = log .5807. 

log 31.63 =1.6001 
log 429 = 2.6326 

8.8676-10 



17 )166.6028-170 

9.8002-10 = log .6318. 
Result, - .6313. 
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4ir. log-^55 — = ? log 100 - ? log .7325. 
(.7326)* 8 7 

log 100 = 2; x|= 1.3333 

log .7326 = 9.8648 -10 

3 

69.6944 - 70 -r- 7 = 9.0421 - 10 

1.3912 = log 24.62. 

48. log yOQQ1289 ^ 1 j^^ ,0001289 - \ log .0008276. 

v^.0008276 8 4 

log .0001289 = 26.1103 - 30 ; -r- 3 = 8.7034 - 10 
log .0008276 = 86.9178 -40; -i- 4 = 9.2294 - 10 

9.4740-10 
= log .2979. 

49. log (:Z469}^ ^ 6 j ^^g _ 7 ^^^ ^g^g 

(.2346)1 3 2 

log .7469 = 9.8732 - 10 log .2346 = 9.3701 - 10 

6 7 

3 )29.3660-30 2 )16.6907-20 

9.7887-10 7.7963-10 
7.7963-10 
1.9934 = log 98.6. 

50. log ^^^^-^^ = i- log .0073 - 5 log .68291. 

(.68291)4 11 2 

log .0073 = 107.8633 - 110 log .68291 = 9.8343 - 10 

Dividing by 11, = 9.8068 - 10 6 

9.6867 - 10 2)19.1716-20 

.2201 9.6867 - 10 
slog 1.66. 

51. ioy V6:966x v^gQ 

= I log 6.966 + i log 61.2 + i colog 298.64. 
2 o 6 



log 6.966= 0.7748 
log 61.2= 1.7868 
colog 298.64 = 47.6260 - 60 



-r- 2 = 0.3874 
-{-3 = 0.6966 
-4-6= 9.6060-10 

0.4880 = log 8.076. 
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62. log (588.2 X .0006969)* = | (log 638.2 + log .0006969). 

8 

log 638.2= 2.7310 
log .0006969 = 6.7769-10 
8)79.6069-80 

9.9384 -10 = log .8678. 

63. log [(18.9603)11 X (l)"] = 11 X log 18.9603 + 14 X log .1. 
log 18.9603 = 1.2777 ; X 11 = 14.0647 

log .1 = 9-10; Xl4= 6. -20 

.0647 = log 1.134. 



64. log v^3734.9x. 00001108 = I (log 3734.9 + log .00001108). 

6 

log 3734.9= 3.6723 

log .00001108:= 6.0446-10 

6)68.6168-60 

9.7696 -10 = log .6881. 

66. log [(2.6317)* X (.71272)*] 

= ? log 2.6317+ 1 log .71272. 
4 6 



log 2.6317= .4203 
3 


log .71272= 9.8629-10 
2 


4)1.2609 
.3162 
9.9412- 
.2664 


6)49.7068 - 60 
9.9412 - 10 
-10 

= log 1.805. 



66 log ^^'008193 X (.06286)* 

PO. log CkQOAn 



.98342 

= i log. 008193 + 1 log .06286 + colog .98342. 
3 2 

log .008193 = 27.9134 - 30 ; -f- 3 = 9.3046 - 10 

log .06286= 8.7983-10 

3 

16.3949 - 20 ; -4- 2 = 8.1974 - 10 

colog .9834^ = 0.0072 

7.6091 - 10 

= log .003229. 
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67. log {VMb X VMe&i X ^.0072103) 

= 1 log .036 + i log .62667 + I log .0072108. 
2 6 3 

log .086=18.5441-20; -5-2 = 9.2720-10 

log .62667 = 69.7971 - 60 ; -r- 6 = 9.9662 - 10 

log .0072103 = 27.8679 - 30 ; -r 3 = 9.2860-10 

8.5242 - 10 

= log .03344. 



Art 362. — Page 305. 

11- = 8. 
jp log 11 = log 8. 

..,,^Jo£3^J7n^,4581. 
•• log 11 1.0414 

>=.8. 
jr log .8 = log .8. 

_ log .8 ^ 9.9031 -10 
•'•'"log .8 9.4771-10 

U.1858. 



5. 18»=.281. 

« log 18 = log .281. 

_ log .281 ^ 9.4487 -10 
•*• *" log 13 1.1139 

«n:§51§ = -.4949. 
1.1139 

e. .703- =1.096. 

*log.703 = log 1.096. 

_ log 1.096 _ .0398 



log .703 9.8470-10 
. .0398 
'-.163 



= -.2601. 



« log a = m log & + ft log e. 
mlogfe-t-nlogc 
"" loga 
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1 

logm+ lloga = logn. 

X 

1 log a = log 11 — log m. 

X 

log a 
logfi — logi9 

9. By Art. 819, l^^ar^-h 

/. log / = loga + (n — 1) logr. 
log/ — loga = (n — 1) logr. 
^ ^_ log/--loga 
logr 

logr 
10. ByArt.320,5 = "'*-" 



(r — 1) /8f=ar»-a. 

.^^_ Cr-l)6- + a. 
a 
••. filogr = log[(r-l)S + a]-loga. 
. ,^_ logr(r^rjS-ffl1-logo . 
log r 

11. By Ex. 13, p. 277, r = |=^. 

.-. logr = log (5 - a) - log (5- 0- 
Substitutixig in the result of Ex. 0, p. 305, 

... „ = logZ-logg ^^ 

log (/Sf- a) -log (5-0 

12. By Ex. 14, p. 277, o = r/-(r-l)-.f?. 
Substituting in the result of Ex. 9, p. 306, 

• ^_ log/-lo g[r/ -(r-l)y| ^, 
logr 



